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Now You can use 


GENUINE 23-KARAT 
GOLD LEAF 


In Your Home Workshoya 






i ORY 
EQ\Y WERE 


The Hastings Home-Workshop 
GOLD LEAF KIT 


$5.00 posTPAID 


Here it is- just w hat you have wanted 
| ae to add that “finishing touch’”’ to the 
% many things you make in your hom« 
eee workshop: A practical mplete, low 
cost Kit of Hastings Genuine 23-karat 
Gold Leaf, with full, easy-to-follow in- 
structions for gilding on wood, metal, or 
any surface that will take paint—and ror 
Pl suggested uses. Made and guaranteed by 
“ . : we 
AA . istings & Co., America’s oldest gold 
< eafn " t 


nanutacturers, 


Give your models nd miniatures that 
professional finish. Decorate them with 
genuine gold leaf. Unlike so-called 


gold”’ paint or bronze powder, gold leaf 
never tarnishes because it is made from 


genuine 23-karat solid gold, beaten so 

thin that one ounce of gold will cover 

an area of 200 square feet! It’ 8 Fasc inating 

work with. So thin and de ite, you 

h ave to handle it with your ~ ith. So 
brilliant and permanent, you'll want to 
put it on everything in sight! On your 
Fisher Body Guild coaches, your canoe, 


ut book ends, your radio cat net on 
ny of the 101 different useful articles and 
ovelties that you make. 


You can make money 
Home-Workshop Gold Leaf Kit, tox 
for the art of gilding is profitable. But 
buy the Kit for your personal satisfaction 
and as a long-nee ae 1 accessory for your 

vn workshop. No shop is complete 
without it. And look what this Kit 
contains: 


with the Hastings 


of Transfer Gold Leaf 
23-Karat; 3 x 3 ) 


25 Sheets of Loose Gx i Leaf 


5 Sheet 


Venuine 


Genuine 23-Karat; 3 x 3 ) 

1 Can of Oil Size (Slow Dr 

1Can f Japan Size Quick D — 
1 Le m erin ate 

1 Striping Brush 


1 Gilder's Tip 
6 Paine Cups 
1 Easy-t 





Follow Instruction Book 


MONEY-BACK GUARANTEE: |; \..; arc 


I 
not entirely satisfied that the Hastings Home-W<« 
Gold Leaf Kit can be useful to you, return it within 
five days of its receipt and your money will promptly 
be refunded, These Kits are sold only by Hastings & 
Company and only by mail. So 


rksh« [ 


RETURN THIS COUPON TODAY 





(Or order by letter) 


HASTINGS & CO., 


821 Filbert Street, Philadelphia, Pa -§ 
I enclose $500, for ,hich please send me, {: 

} postpaid, The *Haswngs Nene W orks —_ 
Gold Leaf Kit wigh full jnsteuctians and iod {I 

} suggested uses. If I am not entirely satisfied, 

I shall return the Kit withia five days and my m 


honed will be refunded. * 


(PRINT bi AINEYPLE ASE) * 





lame —__ 
Na € ~ 


Address 








} City & Strate 
| Check here if you prefer C. O. D. 
($5.00 plus postage 
—— ee ee 


".F 
( 
( 
( 
adh 











Handy 

Adds 
for Home 
~ Repairs 


\ OUNTED on an automatic reel, an 
- improved electrician’s fish tape re- 
cently placed on the market simplifies the 
problem of pulling wires through electri- 
cal conduits. Furnished with the usual 
wire-holding hook at one end, the tape can 
be readily run out lengths up to 200 
feet. In use, the reel serves as a conven- 
ient grip or handle. As the wire is pulled 





VALVE HELPS FORCE PUMP 
CLEAR CLOGGED DRAINS 


can be opened easily 
if a new rubber valve is used with the 
regular plumber’s force cup. Placed over 
the drain opening, the device allows air to 
be drawn from the pipe but prevents air 


CLOGGED DRAINS 


from entering, creating a vacuum that 
pulls a hole through the matter that is 
stoppage. 


causing the 





How valve iseused to create a vacuum in a drain 
“NAILS SEAL HOLES 
Car ABLI being driven through heavy 


these new lead- 
seal the nail holes to 
Compl t¢ ly en- 


roonng 
nails 
and 


“lapped "metal 
headed 
prevent leaks 


steel 


rust 


cased in soft lead, the head flattens out 
under the hammer blows, filling in all 


racks 1 crevices around the nail. 

























































In use, this fish-tape reel provides a handy 
grip for pulling new wires through a conduit 


through, the tape is rewound automatical- 
ly, the reel maintaining a constant tension 
and locking to prevent unwinding. 





LAMP-SHADE MOUNTING 
MAKES REMOVAL EASY 


quickly de- 


Gass lamp shades can be 
tached for cleaning when a_ new-type 
mounting consisting of a special socket, 
a three-arm bracket, and a metal dome is 
used. To fasten the shade, it is necessary 
only to hang it on the bracket and 
the dome down over the socket. 


pre SS 


IN METAL ROOFING 


» Cal 
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uestions 


FROM HOME OWNERS 


—~ 


Q.—aLtTHowuGcH I always shut off and drain 
the water when I leave my house during ex- 
tremely cold weather, I still have trouble 
with frozen pipes. What can I do to prevent 
this?—O. R. C., Bismarck, N. D. 

A.—TO PREVENT freezing, water should be 
emptied from the pipes through a drain cock 
installed at the lowest point in the water sup- 
ply system. Usually this point is where the 
intake pipe enters the house. All faucets should 
be left open while the system is being drained 
off, so that air may take the place of the wa- 
ter and thus insure the removal of all water 
in the piping. Pour two quarts of kerosene 
into each closet bowl, and one pint into each 
sink, bathtub, and washbowl to prevent traps 
from freezing and bursting. 


COLORING LIGHT BULBS 


A. F., SANTA MONICA, CALIF. Electric-light 
bulbs can be colored by dipping them in or- 
dinary water glass containing a water-soluble 
aniline dye of the desired color. The tinted 
coating should be applied very thin, and 
should contain some non-drying material, 
such as glycerine, to prevent the cracking 
which would otherwise occur. 


EASY TEST FOR SEWER GAS 


Q.—rFor some time I have noticed a cellar 
odor that seems to be sewer gas. Is there any 
way I can make sure of this?—F. L. K., West 
Haven, Conn. 

A.—soAk unglazed white paper in a solu- 
tion made from one ounce of lead acetate 
mixed in a cupful of distilled water. When the 
paper dries, hang it up in the cellar. If the 
paper turns black, it will indicate that sewer 
gas is present. 


HOW TO POLISH PEWTER 


W.S. L., Laconia, nN. H. Pewter mugs or 
pitchers can be polished by rubbing whiting 
on the surface with a piece of soft leather. To 
make pewter look “antique,” bathe it for a 
few seconds in an alum solution containing a 
few drops of hydrochloric acid. 


MAKING WALL PAPER WASHABLE 


Q.—Is THERE any easy method of making 
wall paper washable?—R. C. S., Ada, Okla. 

A.—SPONGE the wall paper with a solution 
of one part borax and one part shellac in 
twelve parts of water. Strain the mixture be- 
fore applying, and, when the paper is dry, 
polish it to a glossy finish with a soft brush. 


RUSTPROOFS IRON PIPES 


J. L., Erte, pA. To protect iron pipes from 
rust for an unlimited time, coat them with tar 
and sprinkle on a layer of sawdust. Set the 
sawdust afire, and let it burn out. As a safety 
precaution, treat only a small section of the 
pipe at a time. 


DUSTPROOFING COAL 


G. R. D., BATTLE CREEK, MICH. A commer- 
cial method of dustproofing coal can be adapt- 
ed for use in homes equipped with coal-burn- 
ing fireplaces. Mix about three pounds of cal- 
cium chloride in a gallon of water, and spray 
the coal thoroughly with a whitewash sprayer. 
If you are treating only a small amount of 
coal at a time, the solution can be sprayed on 
with any bulb-type atomizer 
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Tests prove L E R 0 A, FE 


protects even at 


215° BELOW ZERO 


EN who take good care of their 

cars and who keep a smooth- 

running powerful engine under the 

hood will be interested in the tests 

that prove ‘‘Zerone”’ is the anti-freeze 

that will give them the performance 
they want in cold weather. 

Du Pont scientists dropped the 
temperature to 215° below zero and 
found that even this extreme cold 
failed to freeze a solution of “‘Zerone’”’ 
and water. Winter’s never that cold, 
but you can be sure it won’t take 
much ‘“‘Zerone’’ to protect your radi- 
ator in the coldest weather you ever 
will meet. 

Road tests prove that a small 
amount of ‘‘Zerone”’ in your radiator 





1dvertisements in this magazine. 


REG, U.S. PAT. OFF. 








all year round actually improves en- 
gine performance. This is because 
“Zerone”’ and water pass off heat even 
better than water alone. 

“‘Zerone’’ in a clean cooling system 
also gives year-round protection 
against rust and corrosion. Write to 
du Pont for an interesting free book- 
let ‘A New Way to Get More Power 
from Your Car.” 

Look for the “‘Zerone”’ banner that 
marks the ‘‘Zerone”’ dealer in your 
neighborhood. Let him give your car 
complete radiator protection with 
this du Pont product that costs 
only $1 a gal., 25c a qt. E.I.duPont 
de Nemours & Co., Inc., ‘‘Zerone”’ 
Sales, Dept. P2, Wilmington, Del. 














Here's why 


MASONITE 


TEMPERED 
PRESDWOOD 


is the leader in 
trailer materials 





Many of today’s finest trailers are made 
almost entirely of MASONITE TEMPERED 
PrEsDWOOD — because — this modern ma- 











terial answers the three vital problems 
in trailer construction: 

STRENGTH — Both grainless and mois- 
ture-resisting, MAsSonrTeE TEMPERED PreEspD- 
woop withstands constant stress and 
strain—as well as exposure to the ele- 
ments — without warping or cracking. 

LIGHT WEIGHT -—Since these boards 
are made of natural wood fibers, held 
together only by natural lignin, their 
weight is considerably lower than other 
less durable materials. 

BEAUTY — As shown in the illustration 
above, the natural finish of MAsonitEe 
TEMPERED PRESDWOOD is ideal for interior 
walls and ceilings. Nor does it require 
additional treatment for exterior surfaces, 
but can be varnished, painted or enam- 
eled if desired. 

For achieving extra satisfaction in 
building trailers, or any other articles that 
require hard, smooth surfaces, be sure 
you know the advantages of MASONITE 
TEMPERED PresDwoop. Mail the coupon 
below for FREE samples and further details. 


MASONITE 


THE WONDER WOOD 
OF A THOUSAND USES 


Sold by 
lumber dealers everywhere 











MASONITE CORPORATION. Dept. PS-1 
lll W. Washington St., Chicago, II. 
Please send FREE sample and more informa- 






| 
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tion about MASONITE TEMPERED PRESDWOOD. | 


Name 
Address 


City__ State 













Cruiser “‘ Indianapolis,’ 


Tronsides,”’ 
included 


PACKAGED MATERIALS 
FOR BUILDING 


Ship Models 


"frigate ‘Old 
and many historic craft 
hits 


in our construction 








Model of U. S. S. 


Indianapolis, used 

















by the President 
for long voyages 
PT“HE increasing demand for our construc- 


tion kits shows that more and more ship 
model makers are realizing that they can save 
time and trouble by purchasing the raw mate- 
rials in one package. Before we introduced 
our kits, many a reader would begin a model 
only to give up in disgust when he could not 
obtain some of the necessary smaller items. 
Now, however, there are twenty-five model 
hip kits from which to choose, ranging from 
difficult projects down to very simple ones. 

Kits for our larger models are listed under 
the heading ‘Standard Ship Model Kits.” 
Some of these are elaborate, but the results 
are worth the effort. 

There are ten kits in the Model-of-the- 
Month which we started in 1934 in 
order to encourage the building of miniature 
models in sets. For those who lack experience 
in craftwork and have few tools, we recom- 
mend one of these or else one of the three 
construction sets listed under “Simplified Ship 
Model Kits.” 


Complete 


series, 


details about our new “copy- 


A side view of 


the same model, made from our Kit H 


5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, '%-in. scale, the 
hull being 2054 in. long........ccscees 4.95* 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6'%-in. .75 
© Liner $.S. St. Loads, Ub Aii.cccccsssicccs 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 

See IIR AREER Sa ere ee .50 
Se ELMS. Bounty, 11 4 Aticccccccasccccses 1.50 
























craft’ whittling kit are given on page 71. : 

KIT 5S—AIl necessary raw materials and 
iene . ee full-size blueprints for building our recent 
STANDARD SHIP MODEL KITS 205¢-in. long model of a Coast Guard boat 

A. Whaling ship Wanderer, 20'4-in..... $7.40* ‘ : P . = 
D i h pa 4-in.. 6 95* 1M. Show boat, illuminated, 14-in......... 1.50 
E. Battl hip USS T ong “~<a 7.45* 2M.Ocean freighter, 14-in..........ccceeeeee 1.50 
“s , tiesnlf ). €Xa “TC. ccccceees «42 od : ft a , 
G. Elizabethan galleon Revenge, 25-in. 7.25* 3M.Yacht Nourmahal, 81%-i0.........0.000 1.00 
L. Farragut’s flagship Hartford, steam-and PB as Baeenrennorvemennin ene 1.50 
sail sloop-of-war, 33'%-in. hull 8.45* ; ; : 
Q. Privateer Swallow, 121%4-in. hull 4.95+ SIMPLIFIED SHIP MODEL KITS 
Vv. li er Sovereign of the Seas, 20%-in. F. Liner S.S. Manhattan, 12-in........... 1.00 
Yy ~te pagers ce iin aie pee H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
, rading schooner, 17'%-in. hull...... 4.90T oF : if 2.3 
Md . Clipper ship Sea Witch, 13-in......... 1.50 
25. U. S. Navy Destroyer Preston, 31%-in. J “ 

BOND. -nsnnsscousisansisarctscnssantivhiscsesmaariens ee MISCELLANEOUS 
35. Constitution (“Old Ironsides 21-in. 

LEA LR ON RAN RE 6.50* No. 4. Solid mahogany book trough 22% 
4S. Clipper ship Great Re publi 31%4-in in. long, 9% in. wide, and 2434 in. high over all. 
. hull oe eh 8.40* Ready to assemble, with finishes................ 5.30* 

Here is a fleet of outstanding American fighting Continued on next page) 
ships, all built to a scale of 1 in. equals 50 ft. 
| ight , 0 —— | 
a oa © 
_ ] Be) 
Age KIT R—Tuscaloosa 
KIT N—Destroyer 
j= =) KIT M-—Saratoga 
) 2. 
LC 
_ = ce Tm cx 
Ee Gieencaad poreces coo ces coe see soo CS Se 
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Constitution model built from KIT 3S 


OUR CONSTRUCTION KITS 


page 6 


(Continued from ) 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75* 

No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included...................... 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2'4 in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 1.00 

No. g. Whittling kit with shaped block 
for making a sailor 5% in. high. Three bot- 
root of paint, a brush, and sharpening stone 
are ncluc ded PPTITITITITITITITTITTTT Titi Tt By b 





KIT U—Hispaniola of “Treasure Island’ 


No. 10. Copycraft whittling kit for making 


one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high, 
showing every knife cut: also the necessary 
whittling block, extra wood for making a desk 
set, pipe rack, or other project: sharpening 


stone, brush, three bottles of paint............ 1.50 


Note: If you live west of the Mississipy i River or in 
Canada, add 50 cents to all prices marked with an 
> 


asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, 

353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 
I will pay the postman the price shown above 
pius a few cents postage In full payment. 
(Canadian orders cannot be sent C. O. D.). 


se NO ic cisinicdemababiadiel ” 
“(Print name very clearly. 





If you prefer to send your remittance with 
this order, we will pay delivery charges. Re- 

t by money order, check, or registered mail. 
[ ,is made only in the United States 
ja. 





























| Delta Tools. 








JANUARY, 1937 Please 


NEW LOW-COST 
role] Re :) Mr) iy. 


Delta offers a complete range of motor-driven tools 
for home work shops, small shops, factories, and 
builders. Prices are low enough to be well within 
the reach of the home craftsman. Yet the quality, 
sturdiness and accuracy of these tools make them 
ideal for the steady heavy grind of production work. 
Delta tools are in use in tens of thousands of shops, 
small and large, all over the world. Find out why. 
Send coupon below for complete 1937 catalog. 


NEW 17-INCH 
DRILL PRESS 


The greatest drill press value ever 
offered. Has scores of unusual fea- 

tures. Get the full story in the 
1937 Delta catalog. 
















NEW 6-INCH 


BELT SANDER 


T | Has numerous new features in- 
cluding complete double - sealed 
ball-bearing equipment, full 6 
inches of sanding width. Operates 

in both vertical and horizontal 


= positions. 

































NEW 
10-INCH 
BAND SAW 


Has balanced enclosed disk 
wheels, running on New De- 
parture double-seal ball bear- 
ings, patented table swinging 
on widely-spaced deuble trun- 
nions, micrometer adjustment 
guides and ball-bearing blade 
supports above and below the 
table, with the lower-guide ad- 
justments brought out to the 
front of the table for con- 
venience and safety—and a full 
6-inch capacity under the blade 
guide—where you need capac- 
ity in a band saw. 





NEW en 
JOIN 


It has the a 
fence that insures 
sure, free action 
and unvarying 
accuracy of the 
settings, patented 
swinging dual-con- 
trol handle that 
makes control of 
the fence so con- 
venient. 






SEND FOR 1937 CATALOG 


is crowded with interesting illustrations and descriptions of the 
rama Delta line. Points out in detail the important features of 
Delta design. And also the new 32-page book No. 3 of ‘Practical 
Delta Projects’’ crowded with new and ‘‘out of the ordinary’”’ things 
to make—with many photographs, working drawings, and_ easy-to- 
understand illustrations. Simple, complete instructions make every 
project easy to follow. Every woodworker should have this book. 
Send 10c with coupon for Delta Project Book No. 3, 1937 Delta 
catalog mailed postpaid. 





Delta Manufacturing Co. Dept. B137 
600-634 E. Vienna Ave., Milwaukee, Wis. 


I enclose 10c (stamps or coin) for which please send me one 


DELTA MFG. co. copy of the new 1937 Book No. 8 of “Practical Delta Projects.”’ 


600-634 E. Vienna Ave. Als« 4 ) place me - your mailing list to posses 5900 ee ae of 

i ‘* quality »otor-driver oo1s. am interested in elta ools for: 

gee Ber os Slescthey  Ctatenttal Use ( School Shop 
United States and its possessions, Name 

Delta Tools are known as shies 

“TAUCO” Tools. Tauco tools are 

identical in every respect to 


AGB. .cccocceoae 


City State 


{ ) Check here if you are a Delta user now. 
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Wonder Who Weighed 
And Measured That Ohm? 


Pa Gus Mager and the Man with the 
Net! A “‘questions and answers” column in 
one of our local papers defines an ohm is “the 
unit of electrical resistance, practi ll Ul 
centimeters long and 
weighing 14 grams, 
it the temperature of a gt My. 
nelting ice.’ Perhaps v J 

her readers will be ; , 


surprised as I os 
earn that an ohm ™ 
has length and weight YY % < 
Seriously, however, let Oe ae a \ 
' ’ 
me compliment you on 
your radio articles. I ~~ J™ 


find them very accu 
rate and easy to fol- 


low I like the clear-cut stvle vou have 


adoy ted for showing schematics nd | uts 
D.H.R., Philadelphia, Pa 
“Heavy-Water”’ Drinker Is 
Doing Nicely, Thank You 
D.W.P., who inquired as to the fate of the 
Norwegian gentleman who drank the “heavy 


water” a year or so ago, will be relieved to 


know that at last reports Prof. Klaus Hansen 
was still enjoying the best of health. At least 
two Americans have also sampled “heavy 
water.” Prof. Harold C. Urey, of Columbia 
University, and Dr. G. Failla, of New York's 
Memorial Hospital, accuse Prof. Hansen of 
being less than a connoisseur of its flavor. 
Failing to notice the “dry, burning sensation” 


that he reported, they declared the strange 
beverage tasted exactly like plain distilled 
water. Research on “heavy water” has been 


spurred by its curious biological effects, in- 

cluding the fact that it is apparently poison- 

ous to small fish and plants. D.W.P.’s curiosity 
ld 


concerning its properties should be satisfied by 


interesting results before lor H.H., New 
York City 
A Chinese Reader Hands Us 
A Question About Hands 
I HAvE been wondering why it is that we 
vaturally use our right hands more than our 
taught to do so, or 


I 

left. Is it because we are 
because of hereditary instinct ? Can somebody 
vive me an answer in the Our Readers Say 


pages ? : Chefoo, North China. 


' 


Martyr to Mathematics 
Envies “Painless’’ Pupils 


WELL, I guess I was born just about thirty 


vears too soon. When I read, in your Decem- 
ber issue, about the way kiddies now learn 
their arithmetic “pain- 

lessly” from blocks 

and marbles, I thought 

how much | went aa 


through in learning to 


add, subtract, mult 4 GA ‘ 
ply, and divide. Espe ay “a 
cially multiply ;I never * ’ 


did learn the table of .. 

“nines,” and couldn't AS \\ 

tell you today what eo al ‘ ' 
c ~ . “Ss 


nine times eight is, or 
are, without counting 
it out on my fingers. More power to the child 
psychologists, if they can take the 
of the most deadly of the 


H.G.P., Bangor, Me 


































































Believe It or Not, 
Sit Isaac Newton! 


I KNow that your readers will be interested 
n a natural phenomenon that I witnessed last 
With some friends I went to a place 
ust outside of Morristown, N. J., on the road 
to Mount Freedom, and with my own eyes 
saw the law of gravitation defied by having an 
1utomobile run uphill with its motor stopped 
and the ignition cut off. About three miles 
out, there is a fairly steep grade that slopes 
away from Morristown. If you stop your car 
on the grade, take it out of gear, cut the igni- 
tion switch, and take your foot off the brake 
pedal, the car will start rolling backward up 
the hill and keep on until it reaches the top. 


I tried it in a car weighing 4,200 pounds 
empty, with four 


Sunday 


heavy passengers in it. 
When we got to the top of the hill, where the 
“pull” stopped, it was going three miles an 
hour. It certainly was a weird and uncanny 
feeling to roll uphill, either forward or back- 
ward, with no power at all. Can any of your 
readers explain this phenomenon?—B.L.L., 
Rahway, N 


Reader Pulls a Long Face 
At Leaf-Cleaning Machines 


Way does H.L., Siloam Springs, Ark., want 
to suck the leaves off his lawn with a vacuum 
cleaner, if he’s going to 
use the leaves for ferti- 
lizer? If he lets them 
stay on the lawn, they 
will make a very effec- 
tive fertilizer for his 
grass, and he won't 
have to think up some 
other fantastic machine 
to spread it with. If you 
publish this letter with 


7”) 
~ ~ Ff 
i cartoon, don’t draw a 


: 
round face on me; I 


am not built that way.—S.Z., Chicago, II. 


Now : 
ASK mE 0 “le 

ANOTHER oF," 
ONE! I 





Too Much Trigonometry 
Made It a Long Road 


G.W.P., Vergennes, V 


Ir APPEARS that 


used too much trigonometry in solving the 
“bee-line road” problem, and got all tangled 
up in it. The solution requires only the use of 

fourth-degree equation, with no trigono- 


metric terms. By Euler’s method, an exact so- 
lution of any fourth-degree equation is pos- 
sible. It involves only cube roots and square 
roots. To add further to the mortification of 
G.W.P., let me state that it is possible to com- 
plete the solution, to five figures, in only an 
hour and a half. I know it can be done, be- 
cause I did it—R.E.M., Portland, Ore. 


A Star Can’t Pull a Wagon, 
This Skeptic Maintains 


I ENJOY your magazine very much, and get 
a specially big kick out of some of the ques- 
tions your readers send in, particularly those 
that involve physical and mathematical the- 
ories. The chief difficulty seems to be that 
these readers keep getting the practical and 
theoretical mixed up The theoretical can ex- 
ist only in the mind, but because they cannot 
actually witness the thing, many of them fail 


to grasp problems which are really quite sim- 
ple-—G.H., Pendleton, Ore 


The Math Sharks Warm Up 
For the Winter Season 


THERE are two answers to that very inter- 
esting problem submitted by R.H., Baltimore, 
Md., about the broken 
pole. In one case, the 
angle that the broken 
piece makes with the 
ground can be 75°41’ 
36”, making the length 9 








of the broken piece ¢ 
50.7876 feet. In the 'B 
other case, the angle ~ 5 Wing 

o~ , > i “Ua, 5 
can be 7 fe. £3.0 » gE </ 
making the broken oa raat bi 
piece 88.718 feet. I c A 


solved the problem by 

assuming the angle between the ground and 
the broken piece as the unknown. Solution of 
the third-degree equation which results gives 
the angle, and, once you have the angle, the 
rest is easy. To come back at R.H., suppose 
that his pole, but now of unknown height, 
stands thirteen feet behind a fence that is 
twenty feet high. The wind breaks it, and it is 
found that the broken piece, which lies over 
the fence with the tip touching the ground and 
the broken edges still touching, is the shortest 
piece that possibly could be placed in such a 
position. Under this condition, what was the 
original length of the pole? I’m glad to see 
that the math sharks are waking up. Winter 
is coming, and it will be fun to work on all 
those interesting problems that the readers 
submit. Here's hoping you have one in every 
issue.—F.L.M., Aurora, IIl. 


But Keep the Stuff 
Out of Your Flower Garden! 


I notice in Our Readers Say that W.B., of 
Worcester, Mass., wants to get rid of poison- 
ivy plants. If he will dissolve a pound of cal- 
cium chlorate in a gallon of water and 
sprinkle the solution on the leaves of the plants 
as fast as they come out next spring, he will 
kill them—and, incidentally, any other plants 
that happen to get in the way.—G.MS., 
Malden, Mass. 


Friend of Electric Plugs 
Joins §. P. C. H. A. 


I HEREBY make application for charter 
membership in T.R.A.’s Society for the Pre- 
vention of Cruelty to Household Appliances. 
The Brooklyn reader 
has brought up a sub- 
ject that has been on 
my mind for many a 
year. My own pet 
peeve is to see some 
heavy-handed female 
take hold of an elec- 
tric extension cord and 
vank the plug out of 
the outlet with a pull 
that would win any 
tug-of-war. Seems like 
I spend most of my time fixing plugs that 
have been loosened by such mistreatment, and 
replacing fuses that have been burned out by 
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short circuits caused in this way. Now I see, 
in your department of “Building Aids for the 
Handy Man,” that somebody has brought out 
a pullproof plug. Just the same, I say long 
live the S.P.C.H.A!—J.R., Providence, R. I. 


Selfish Motives Keep Snakes 
Off Mountains, He Says 


HAvINncG read all the books I can find on the 
subject of snakes, I think I am qualified to 
say that the beliefs of 
the Tennessee moun- 
taineers as to why 
reptiles are not found 
at high altitudes, are 
all wrong. The ab- 
sence of snakes is not 
due to the balsams 
that grow on _ the 
mountains, but to the 
scarcity of food. Snake 
food, which consists 
of eggs, small birds, 
fish, frogs, and other snakes, is not found on 
mountain tops; hence, the snakes stick to the 
lowlands where they can get a square meal 
when they want it. During the past ten years, 
I've climbed many mountains in the Alle- 
ghenies of Pennsylvania, but I have never 
seen a snake on a mountain top; in fact, there 
is very little animal life of any kind there. In 
the valleys you see plenty of snakes, even 
sunning themselves in pine trees. So, I would 
say that the idea of the smell of evergreens 
affecting snakes is just another “saying.”— 
J.C.W., Pittsburgh, Pa. 


WHO WANTS 
TO CLIMB A 
MOUNTAIN TO ( 
SEE A SNAKE 7, 
nic ft 






Praise for the Articles 


on Photo-Engraving 

THanks for publishing those articles by 
Kenneth Murray on photo-engraving, and 
thanks to Mr. Murray for handling them in 
so understandable a manner. Here at the In- 
diana Masonic Home School, where we print 
the “Indiana Freemason,” we have been try- 
ing for some time to persuade our board of 
directors to purchase one of these one-man 
engraving outfits, but as yet they have not 
seen the way clear to do so. Now we can have 
one, and at the same time furnish a project 
for the vocational training department. Small- 
town and small-shop printers are buying these 
one-man engraving plants, and we could have 
placed one of our students last spring if we 
had had an outfit on which to train him. We 
also have a call for another one next May, 
and with your outfit for training we have a 
good chance to fill that job. Your magazine 
is a favorite here at the Home, because of the 
fine articles you carry and the care you put 
into making them easily understood. “I saw 
it in PopuLar SCIENCE,” is a motto here. 


Keep up the good work.—Y.B., Franklin, Ind. 
Can You Make Your Mind 


Turn a Somersault? 


It 1s a scientific fact that new-born babies 
see the world upside down because of the in- 
verting action of the iris of the eye. The mind, 
it is said, learns to interpret what the eye 
sees, right side up, and we therefore imagine 
things to be right side up without actually 
seeing them thus. A photographer, looking at 
a ground-glass screen, 


sees the image right THIS 15 BETTER 
- . . THAN IMAGINATION: 
side up and imagines 

it upside down. Try \ = 


it! The camera lens 
inverts the image and 
the iris again inverts 
it, presenting the im- 
age to the mind as it 
really is. Imagination 
does the rest, and we 
see it upside down. \ 


o_ a Y in 
itil . 
Some camera genius 


ought to try un-imagining the ground-glass vi- 
sion. Perhaps he will see the image right side 


up.—M. G., Brooklyn, N. \ 
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You Have To Learn To Snoop 
If You Want “Odds and Ends’’ 


I notice that one of your readers com- 
plains of his inability to procure the “odds 
and ends” required for making various proj- 
ects. “Odds and ends” are like the merchandise 
in the ten-cent stores, which changes from 
week to week; you have to buy it when you 
don’t need it, in order to have it when you 
do. I find it a good idea to accumulate a sup- 
ply of usable material that I pick up from 
time to time. I have two cabinets containing 
about sixty drawers made from brick-cheese 
boxes, in which I keep a supply of washers 
bushings, bolts and nuts, corrugated fasteners 
and electrical supplies. Thus I am able to 
make repairs or replacements around the 
house at a moment’s notice. Also, in a corner 
of my cellar shop I have bins or boxes to hold 
the larger junk that I pick up. I make regular 
trips to the scrap piles in the junk yards, and 
buy small castings, sheet steel, pulleys, iron 
rods, angle iron, and so on. Our friend who 
has difficulty in finding “‘odds and ends” must 
live in a very small town, or else he has not 
learned to snoop around. I might mention that 
I buy all the mechanical publications, but find 
in your magazine the most usable material, as 
well as a fine selection of articles of general 
scientific interest —H.L.O., Canton, Ohio. 


This Problem Sounds 
As Easy as Pi 


HERE is a simple problem that may provide 
a few minutes’ entertainment for some of your 
mathematics hounds: 
A certain rectangle is 
of such proportions \ 
that the ratio of the ‘ 
diagonal to the long \ 
side is equal to the 
ratio of the long side 
to the short side. If ‘ 
the short side meas- . 
ures 100 feet, what ‘ 
are the other dimen- 5 
sions of the rectangle? +—— - OFF ——4 
I am very much in- 
terested in the problems you publish, and also 
enjoy particularly the articles on chemistry 
and microscopy, and the Home Workshop de- 
partment.—F.E.L., San Diego, Calif. 














Here’s the Enlarger Bellows 
That M.G. Asked For 


PerHaps I can help M.G., of Brooklyn, 
N. Y., with his problem of making a simple 
bellows for.a homemade enlarger or other 
projection device. A serviceable bellows can 
be made from heavy kraft paper by following 
these instructions: For a square, parallel-sided 
bellows, cut the paper twice the bellows’ 
length wide and five times the bellows’ width 
long. Mark off five divisions and fold the first 
over the second, these two over the third, and 
so on. The next step is to fold about three 
fourths of an inch of the open side over, then 
the two thicknesses back, and so on until the 
whole resembles a stairway. Open the large 
folds and cut off part of the first and last seg- 
ments for joining into a square tube with the 
seam down the center of one side. All that re- 
mains is the shaping of the corners with the 
fingers so that the part creased outward will 
fold out, and the corresponding crease on the 
adjacent side will go inward. It is surprising 
how easily the segments will assume their 
proper shape with a little help and, of course, 
they will retain the shape because of the 
creases. Several coats of black drawing ink 
give an opaque and good-looking finish. A 
tapered bellows can be made by using a trap- 
ezoid-shaped cardboard template to mark off 
the segments on a large sheet of paper before 
folding. To produce a bellows of rectangular 
cross section, cut part from the side opposite 
the seam and from the side with the seam, 
after folding is completed but before the seam 
is glued; then join the two halves. For a more 


durable bellows, perhaps thin, black leatherette 
could be glued to the stiff paper at the start. 
—J.B.D., Jr., Medford, Ore. 


He’d Have Us Stuff the Book 
With Taxidermy Articles 


THREE cheers for taxidermy! Your article 
on pickle-jar museums seems to promise well 
for the future. Now let’s have something 
about the mounting 


of furred animals as THATS WHAT ' CALL 


TAXIDERMY! —\ 






ornaments for gun Ss 4 
racks and other sports- g Case" Y 
men’s equipment. I «e* or. 
know at least a half ~. wy 7 
dozen ardent readers \ i d 
here who would like \ | 

to see the same thing. }}{\ iv 

Keep up the camping /}| 

hints, too. By the way, (( 

that idea of putting a LES 


spotlight on a rifle is 

an old one out here, also. We use it for rab- 
bits and some other game, but it is illegal for 
opossums.—G.S., Rosefield, South Australia. 


Suggests Noiseless Rails 


For Streamliner Track 

WHEN I read the very interesting descrip- 
tion of the proposed safety track for stream- 
line trains, in a recent issue of your magazine, 
I thought of a further improvement for the 
plan. Modern street railways, especially in 
Europe, are using a special type of rail to re- 
duce noise and eliminate jolts at the joints of 
rails. This rail has a semicurved running sur- 
face and is so constructed that, where two 
rails join, they overlap vertically. It has been 
adopted by underground railways like those 
of Paris and Berlin. This type of rail could be 
used with Prof. Weisinger’s safety track as 
well as any other rail, and its tendency to re- 
duce noise and shock should be specially val- 
uable for fast streamliners—E.W., Wash- 
ington, D. C. 


The Model Makers Join 
The Armament Race 


IN A recent issue, you published plans and 
instructions for making a model of a Civil 
War cannon. Why not give us a similar article 
on one of the six or eight-inch guns used on 
the bow and deck house of the latest-type de- 
stroyer? Some of us would like to go into de- 
tail in making our models, and a description 
of these cannons would be of help to us. The 
three-inch gun mounted on the Coast Guard 
cutter model, of which you gave an enlarged, 
detailed description, helped a great deal in 
making the model more realistic. I believe that 
many model makers would appreciate further 
plans and details of modern naval guns.— 
C.H., Memphis, Tenn. 


Copying Lens for Camera 
Solves C.A.W.’s Dilemma 


In A recent issue, C.A.W., of Cincinnati, 
Ohio, asked for a simple and inexpensive way 
to make photographic copies of printed mat- 
ter. If he desires, C.A.W. can buy a copying 
lens that fits on in front of the regular lens 
of the camera. I have 
found that with this 
equipment small ob- 
jects can be taken in 
natural size; if the 
picture of a page of 
print is not large 
enough to be legible, 
it can be enlarged to 
any size desired. The 
copying lens is not ex- 
pensive. I have used 
this method for mak- 
ing copies of sections of maps of mountain 
districts to avoid the inconvenience of having 
to carry the whole map along.—E.P.H., 
Sterling, Colo. 


GEE, | NEVER 
THOUGHT OF 74 
THAT ! ne} 
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Ford Springs are built. 


chromium steel is used. 


of steel are being constantly 
subjected to rigorous tests on 
one of five machines built 
exclusively for spring testing. 
And an example of the preci- 


sion used in manufacturing 


No Wonder 
GENUINE 
FORD 
SPRINGS 
STAND UP! 


Two HUNDRED THOUSAND pounds per square inch! That's the 
tensile strength of the steel in a Genuine Ford Spring. It’s 
an example of the standards of quality to which Genuine 


Every batch of steel used in making Ford Springs is 
carefully analyzed. It must meet rigid specifications estab- 


lished by Ford engineers. Only a high-grade oil-hardened 


Test springs made up of leaves from the various batches 























(Above) Heating steel sample in electric 

furnace at Ford Testing Laboratories. 
= (Below) Fatigue Test equivalent to more 
than 10 years of usual service. 


Springs for 1937 Ford V-8s are provided 
with an oil groove for interleaf lubrica- 
tion as shown at left. 


Genuine Ford Springs is the fact that the inside diameter 
of spring eyes is held within limits of two thousandths 
of an inch. 

Quality materials, uniformity of materials, precision 
manufacture, rigid tests and careful inspections — these 
are the things that insure Ford quality in Genuine Ford 
Springs as well as all other Genuine Ford Parts. These 
are the things that have built Ford reputation. These are 
the things that mean you get full value for the money you 
spend when you buy Genuine Ford Parts. 
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When the great fleets 
clash in sea battles 
of the next war, they 
will try out count- 
less new weapons 
that inventors have 
been forging for 
them. Tiny subma- 
rines, speedboats, 
and pilotless planes 
will vie with dread- 
noughts for mastery 
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Change Naval Warfare 


ICTURE the mightiest 

gun ever built—a giant 

steel tube that outclasses 

all the Big Berthas of 
World War memory, hurling an eighteen- 
inch shell as heavy as a motor car! Then 
multiply it a few times, and you will have 
an impression of the armament that is 
reported under consideration for Uncle 
Sam’s newest battleships. With former 
limitations removed by the lapse of inter- 
national treaties, two 35,000-ton ships of 
the line for which the Navy Department 
is preparing plans—the first we will have 
built since 1923—may become the most 
powerfully armed craft known to history. 

War clouds gathering abroad 


are making great nations look to- 
ward 


their armed services more 





than toward their diplomats for national 
security, and the world is seeing a naval- 
armament race such as has never before 
been known. Not in tonnage and caliber 
of weapons alone, but in refinements of 
invention and design, world powers are 
vying with one another to add new power 
to their fighting fleets. 

England has just created a new type 
of naval vessel with a unique tactical 
purpose—the “airplane destroyer,’ whose 
sole mission is to shoot down hostile 
planes. Shipyard workers have remodeled 
a pair of veteran 4,000-ton cruisers, the 
Coventry and the Curlew, by cutting down 
their masts and replacing all their con- 


By ALDEN P. ARMAGNAC 


ventional weapons with a thicket of anti- 
aircraft guns grouped in two main bat- 
teries fore and aft. The twenty-nine-knot 
speed of the vessels enables them to ac- 
company ships of the line and to concen- 
trate upon fighting off air raiders while 
surface fleets fight each other. 

More and faster antiaircraft boats are 
likely to follow. They are Britain’s an- 
swer to the bad dreams of tacticians who 
have wondered what a few well-placed 
air bombs might do to the pride of a 
country’s fighting fleet-—and whose qualms 
have not been lessened by the pilotless, 
radio-controlled airplanes, ostensibly in- 
tended for gunnery practice but capable 
of carrying bombs, that the Brit- 
ish are now catapulting like 
clay pigeons from warship decks. 
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heavy storage batteries to break 
loose and fill the craft with pois- 
onous fumes. It cruises under 
water for record-breaking lengths 
of time, as the supply of fuel gas 
that it can carry far outlasts the 
charge in batteries. Craft of the 
new design should give an inter- 
esting account of themselves in 
naval war. 

“Invisible .orpedoes,” also of 
German invention, add to the sub- 
marines’ threat as raiders. Pow- 
ered by electricity instead of com- 
pressed air, the new projectiles are 
difficult for a vessel to dodge, no 
matter how vigilant its lookout 
may be. They leave no visible 
trail of air bubbles as they speed 
toward their target. 

Mosquito-sized war craft are 
adding to the worries of old-line 
strategists. A few years ago, Ger- 

many startled na- 
" val designers with 


PLANES WITHOUT PILOTS. A radio-controll 


airplane being catapulted from the deck o 


warship. Now used for g ery practic 

1 ] 1 from the m 
pilotless planes c¢ uld be directed it n¢ 
1Ip on devastating t mit ing fra ~ a s 


One of the new motor 
t rpedo boats built 
ecently by Britain 
Craft of this type 
re designed to race 
rough raking gun- 
until they can 
launch their deadly 
nissiles with effect 






















One of the most radical depa ture a - -- a 
in existing types of war craft is embod- | GSRMANYS LATEST iN LIGHT AND DARK OUTLINES COMPARE SIZES.OF 
ied in the latest German submarines UNGERSEA CRAFT « ELECTROLYZER > SUBMARINES OF EQUAL CRUISING RADIUS, USING 


NEW MOTOR AND CUSTOMARY DUAL POWER PLANT 


Submarine with a a hig \ 


Thirty-two of the undersea raiders, ac- s ag 
Single Power gg ora HYDROGEN 


cording to reports, are equipped with TANKS 
a remarkable new motor that drives 
them either at the surface or submerged. 

Conventional submarines use Diesel 


















motors at the surface and electric motors 
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combining the two power plants into be Motor feats 

me, and German technicians have now cht Li ‘ 
Fight Lattleshs 

succeeded. On the surtace, the German F 
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motor uses fuel oil. Submerged, it oj 
































crates on hydrogen and oxygen gas wteton 2 NEAR ENOUGH TO 
compressed in bottles. No air is then SUB HUNTING f. 6 werendeesaena: 
used up when it runs, and it gives off < 
no telltale exhaust to betray the sub < ow Sire 
marine to surface craft by rising bubbles MAIN ARMOR 
The only product of combustion is a 
few drops of water. When the submat 
ine’s supply of fuel gas needs replenish 
ing, it has only to come to the surfact N . HULL 
and manufacture more. Coupled to the W Owaro ENEMY 48 FOE TONATES 
motor, a dynamo produces electric cur- | AT MILE~A-MINUTE PACE @ : Lf roxmrooes 
rent that breaks up water into the needed P ” ? DAMAGE 
hydrogen and oxygen, in a devi ulled ; meat ya) ' bel 
an electrolyzet Japon’ Mew Tito-man Submarine STORAGE BATTERIES 
Since submarines using the new mo- SS — 
tors are declared faster than standard . 
craft and possessed of greater cruising -. 
radius, a tiny vessel of the German : ; Se goer 
type carries the same war threat as a iitnue viteaanier aeute 25-HORSEPOWER GASOLINE ~~ TWO TORPEDOES cRRRED 
much larger one with standard engines SUBMERGED AND RECHARGING ENGINE FOR SURFACE IN. TWIN-TUBES 9+ <3) eee | 
In maneuvering, it shows further ad BATTERIES AT SURFACE OPERATION: ; ; sapere 3p 








are four of the revolutionary new developments innaval armaments that may upset all the tra- 
itions of sea fighting. Most of the innovations point toward small ships of great speed and power 


vantages. There is no limit to the angle Bove 


at which it can dive, since there are no 
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a 10,000-ton “pocket battleship” designed 
to “lick anything it cannot outrun and out- 
run anything it cannot lick.” Today, min- 
iature torpedo boats, aircraft carriers, and 
submarines have entered the picture. 

When British-Italian relations were 
strained, not long ago, and naval observ- 
ers were mentally checking off the rela- 
tive strength of the British armada and 
the smaller but highly modernized Italian 
fleet, one of Mussolini’s trump cards was 
reported to be a squadron of 300 swift 
torpedo-carrying motor boats. Now Eng- 
land is starting to build up its own mos- 
quito fleet with mile-a-minute craft de- 
signed by Hubert Scott-Paine, British 
motor-boat racer. Each of these whippets 
of the sea carries two torpedoes. A crew 
of ten men races the craft toward an 
enemy vessel, launches a torpedo from 
the stern, and veers aside while the mis- 
sile plows on to its mark. No match for 
heavy batteries, these vesseis rely on their 
zigzagging speed and sheer numbers to 
get through the raking fire that is sure 
to be turned on them. In time of war, 
they would form a “suicide squadron” 
manned by daring volunteers. 

Fighting battleships with motor boats 
may seem fantastic—but slower and frail- 
er prototypes of these armed speed- 
boats amply demonstrated _ their 
prowess when they were tried out by 
the Allied Powers in the World War. 
Slipping in through the mist off Pola 
Harbor in the Adriatic Sea, two 
torpedo-carrying motor boats manned 
by daring Italians met and sank the 
last of Austria’s battle cruisers—and 
this despite the fact that the larger 
vessel was surrounded by destroyers. 
The Austrians, although stunned by 
the audacity of the raid, swiftly gave 
chase. A destroyer overtook one of 
the motor boats, but at such close 
range that its guns cleaved the air high 
above the skimming target—where- 
upon the crew of the fleeing raider 
tossed a depth charge in the path 
of the bigger ship, and the resulting 
explosion put the pursuer out of 
commission. The occupants of both 
speedboats escaped without a scratch. 

An American inventor, Albert Hick- 
man, is believed to be the originator 
of the idea of torpedo-carrying motor 
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boats—but today the United States is less 
partial to them than foreign countries. 
“Getting our Navy built up to treaty 
strength is more important than experi- 
menting with sea sleds,” is the gruff com- 
ment of Admiral William H. Standley, 
Chief of Operations. The story is differ- 
ent in the Philippines, where Major Gen- 
eral Douglas MacArthur, former U. S. 
Army Chief of Staff and now principal 
military adviser to the Philippine Govern- 
ment, has worked out a plan to make the 
islands virtually impregnable when they 
attain their independence ten years hence. 
With the relatively small sum of $8,000,- 
000 a year available to spend on arma- 
ment, he has made the backbone of his 
scheme a fleet of 100 sixty-mile-an-hour 
motor boats, fitted with two torpedo tubes 
and carrying eight men apiece. Backed 
up by 250 airplanes and a strong land 
force, the mosquito fleet appears to him 
so potent that it would take 500,000 men, 
$10,000,000,000, and three years to con- 
quer the defending forces—a price that is 
likely to make any covetous power think 
twice before making the attempt. 
“Pocket” aircraft carriers may be the 
next development. One of Britain’s lead- 
ing naval designers offers plans for ships 
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that will carry seven or eight planes 
apiece. Eight of these carriers would 
cost less than the 22,000-ton H. M. S. 
Furious and would accommodate collec- 
tively the same number of planes. Their 
speed and maneuverability would make 
them far more difficult targets for air 
bombers to hit. Instead of providing a 
long flying deck, each “pocket” carrier 
would catapult its planes into the air, 
and pick them up again on a canvas apron 
trailing from the stern of the vessel. 

Japanese designers have picked up the 
idea of small-scale fighting craft, and 
have produced a two-man submarine, only 
thirty-five feet long and six feet broad, 
capable of cruising submerged for eight 
hours at a time. Two of the tiny craft 
have been built and are now being tried 
out to test their strategic usefulness. 

In the face of these new naval develop- 
ments, America and England, the world’s 
two greatest naval powers, agree that the 
majestic battleship remains the mainstay 
of a fighting fleet. But modern methods of 
warfare are bringing about curious changes 
in its design. Swathings of armor to stop 
high-flying shells and air bombs call to 
mind the costume of a medieval knight. 
Queer bulges (Continued on page 107) 
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WHERE THE DREADNOUGHT KEEPS HER THUNDER 
Cut-away view of a turret on a modern battleship, showing 
the complicated mechanism by which the great guns are handled 
and supplied with ammunition. 
Deutschland firing the eleven-inch guns of her after turret 


Left, the German “pocket bat- 
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prepare your —xs 


, -/*. ~~, a * ome a 2 
° | Fleets of scout cars, continually cruising over roads 
in every state, gather information to keep maps up to 
date. New construction, resurfacing, and elimination of 
curves are all duly noted for inclusion in the next map 


) The reports of 
“ the road scouts 
are transferred to 
filing cards which 
are catalogued for 
reference in mak- 
ing up the maps 
of the various re- 
gions for the fol- 
lowing year. The 
average map will 
require more than 
300 changes a year 























































HEN the first complete automobile 

road maps were issued, less than twelve 

years ago, they were the forerunners 

of a vast new industry. Last year, 
more than 50,000,000 highway folders were dis- 
tributed by the nation’s oil companies, and road- 
map making has become a big business employing 
the services of aerial photographers, armies of 
road scouts, and corps of expert draftsmen. 

Keeping a road map for a single state up to 
date is an undertaking in itself. Each year, on the 
average, more than 300 corrections must be made. 
New roads have been built, old ones resurfaced, 
and curves straightened since the 1936 maps ap- 
peared. When the 1937 maps are issued, they will 
contain this information, to give accurate touring 
— data for every section of the country. 
ee Much of the work of keeping road maps up to 
bs) date is carried on by fleets of scout cars. Driving 
over the roads of each state, road scouts explore 
the various automobile routes. Following the ex- 
isting map, they check mileages and supply eye- 
witness reports of road conditions and errors in 
mapping. This information, filed at mapping 
headquarters, serves as a valuable guide when 
work on a revised map is begun. 

When the map makers start work on a brand- 
new district and have no previous road chart to 
revise, information is gathered from every con- 
ceivable source. The basic pattern is assembled 
from U. S. Geological Survey maps, county maps, 
and local mail-route maps. In territories unac- 
counted for, airplane photographs fill in the gaps. 
Bound in large volumes, this material forms the 
“master chart” for locating the roads. Informa- 
tion on highway conditions, from state and county 
road-department reports and from the observa- 
1 the master map, a draftsman tions of road scouts, is added to the master map 

jummy” on which use- Highways are graded as first, second, or third 


2 The basis of the original map is a 

master chart which is made by as- 
sembling U.S.Geological Survey maps, 
county maps, mail-route maps, and air 
photos. Highway information from of- 
ficial sources and from observations 
of road scouts is added as shown, by 
penciling roads with colored crayons 
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er anes Nee aos ates From this, draftsmen prepare a “dummy” map 
1s uts by transferring a photostatic reduction of the 
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The folder that you get at the filling station 
The finished map reaches 


is the product of patient, careful work by men your hands neatly folded 


in accordion pleats—a 
‘ ‘ . complete, accurate, up-to- 
who make it their business to show you the way date guide to help make 


your trip more enjoyable 










By 
ROBERT E. MARTIN 
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After it has been checked and approved, the 
“dummy” map is placed on a glass table top 
illuminated from below. Here the most expert of 
draftsmen trace a copy of it on thin, transpar- 
ent drawing paper. This tracing is the final 
copy of the map that will be sent to the printer 
ile 
ve 
rs To determine the size and 
r style of type to be used 






for the various place names, 
a transparent specimen sheet 
bearing samples of type is 
moved across the map to show 











yf which kinds of letters fit 
best and are most easily read 

oO 

le 7 The place names are now 





printed on the map, us- 
ing regular printer's type 
set in a holder that resem- 












i bles a rubber stamp. The map 

I is then ready for printing 

‘4 

) 

r A dazzling arc light 





photographically im- 
presses the finished map 
on sensitized zinc to 
make one of the print- 
ing plates. Here it is 
being done on a “step- 
up” machine that makes 
several impressions 
upon a single plate 






large-scale master map to tracing cloth, 
omitting roads that end in cow paths, and 
other details that would only clutter up 
the finished product. 

When the “dummy” has been checked 
and approved, an expert tracer makes the 
final copy for the printer. Working on a 
glass-topped table, illuminated from _be- 
low, he carefully inks in highways, rivers, 
boundaries, and important landmarks. 
Another map maker stamps on the route 
numbers, mileage figures, and the names 
of cities and towns with printer’s type set 
in a holder that he uses like a rubber 
stamp. 

From the drafting room, the completed 
copy goes to the printing plant. To re- 
tain the fineness of their delicate lines, 
road maps art printed by offset lithog- 




















On a huge four- 

color press, the 
finished product is run 
off. Foremen inspect 
the sheets critically to 
make sure that the im- 
pressions of the various 
colors ‘“‘register,’’ or 
fall in the right places. $ 
Finally, the maps are i! 
folded by big machines 
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raphy. As the maps come from the 
presses, giant folding machines apply the 





finishing touch. 
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While an observer keeps a 
transit trained on a ris- 
ing plane, a photographer 
snaps a record of its ele- 
vation on the instrument’s 
vertical scale as the craft 
passes points on the runway, 
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guide with a spring clip. If 
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the flame and extinguisl 
in the drawing above. 
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PUTS OUT UPSET LAMP 


To PREVENT an upset kerosene lamp 
from starting a fire, a new safety attach- 
ment is snapped in place upon the wick 


the lamp tips 


over, pivoted snuffers automatically close 


it as shown 





ODD TESTS OF PLANE TAKE-OFFS AID IN AIRPORT DESIGN 


O LEARN how long a run- : 


way modern high-speed 
transport planes need for leav- 
ing the ground, and the loca- 
tion and height of airport 
buildings that can be safely 
cleared, Government airway 
engineers are making an elab- 
orate study of airplane take- 
offs. Timers spaced at meas- 
ured intervals along the new 
+,200-foot runway at a Wash- 
airport, report 
by telephone the passage of a 
plane as it takes to the air. A 
photographer, wearing head- 
phones, responds to each sig- 
nal by photographing the scale 
reading of a transit 
which a companion observer is 


ington, D. C.., 


(ns 


through 


Signals from timers reach the photographer through headphones 


sighting the speeding plane. 


Since the angular elevation of the craft and 
transit to each 
timer’s station are known, a simple calcu- 
lation gives the altitude of the plane as it 


the distance from 


DBSERVER FOLLOWS PLANE WITH TRANSIT AND 


PHOTOGRAPHER SNAPS ANGULAR READING, SHOWING 
ALTITUDE OF PLANE, AS THE CRAFT PASSES EACH TIMER 





Demonstration of a new war tank that shoots a jet of burning oil before it as it advances against an enemy 


passes each timer. To complete the case 
history of the plane’s take-off, each timer 
also notes the moment of its passing as 
recorded by means of a stop watch. 
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TIMERS AT MEASURED STATIONS ALONG RUNWAY SIGNAL P; 
OF PLANE BY PHONE AND NOTE TIME WITH STOP WATCHES 


NEW ITALIAN TANK 
HURLS LIQUID FIRE 


SHOOTING a jet of burning oil 
before it, an Italian tank just 
demonstrated near Rome makes 
“liquid fire” a war terror of new 
potentialities. In the World War, 
infantrymen carrying portable 
flame throwers proved easy prey 
for enemy machine gunners, but 
mobile armored tanks might clear 
a path through hostile lines with 
an inferno of fire. 


FISHERMEN DIVE FOR NAVAL SHELLS 


EvuRopEAN fishermen have found a profitable 
side line in diving for shells—the kind shot from the 
big guns of naval vessels during target practice. 
When the firing is over, the salvage vessel proceeds 


to the spot and men 
in diving suits search 
the sea bottom for 
the projectiles. As 
each is found,aheavy 
rope is made fast 
about it and it is 
hoisted to the deck. 
When small shells 
are found in large 
numbers, they are 
put into bags and 
lifted aboard. In 
shallow water the 
task is not overly 
difficult,andthe valu- 
able ( sings are sold 
back at a substantial 
figure to naval au- 
thorities. 













A diver going down to hunt for pro- 
jectiles fired by warships in target 
practice. Left, a large shell being 
hoisted aboard the salvage vessel 
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ELECTRIC 


REPLACE OIL DERRICKS 













BOTTLED WASPS STORED 
FOR WAR ON PESTS 


SToRED in subterranean air-conditioned 
rooms at Moorestown, N. J., 30,000 living 
wasps form a reserve army ready to war 
against destructive plant pests. New Jersey 
agricultural experts keep the dormant in- 
sects in vials and “file” them according to 
size and class until they are needed to com- 
bat sudden outbreaks of crop-destroying 
beetles, moths and flies. The photo shows 
a tray of vials with record card. 


“VALISE” SHELTERS BABY 
DURING GAS ATTACK 


~ 


RESEMBLING a small valise, a unique 
gasproof chamber is designed to protect an 
infant during a wartime gas attack. Oxygen 
is fed into the air-tight bag from a tank at 
the side, and the baby can be observed 
through a window in the top without ex- 
posing it to the toxic fumes. 





UNSIGHTLY der- 
rick pumps, sprawl- 
ing over many of the 
rich oil fields within 
the city of Los Ange- 
les, Calif., will soon 
be replaced by com- 
pact, electrically op- 
erated pumping 
units. Erected over 
the mouth of an oil 
well and driven by a 
powerful electric 
motor, the new pump 
is said to perform as 
efficiently as the con- 
ventional derrick 
type, and to be much 
more quiet in opera- 
tion. The replace- 
ment of the familiar 
towers, long consid- 
ered an eyesore by 
residents, is expected 
to increase real- 
estate values in the 
sections surrounding 
the oil fields. 





























A compact, electrically operated pumping unit at a California oil well 


STEEL LATTICE 
IS FRAMEWORK 
FOR NEW HOMES 


LIGHTWEIGHT steel 





va wit, 


a WR,” 


y 


~ a 
a 
‘Va 


strips, resembling garden 
latticework, form the sup- 
porting frame of a new 
type of house now under 
construction. The lacy 





House frame of steel strips set in concrete and welded together 


awe. 
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Television programs are broadcast from this ultramodern studio in Radio City, New York 
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framework of steel is em- 
bedded in a concrete 
foundation and locked to- 
gether by welding to form 
a strong, “one-piece” sup- 
porting structure. Build- 
ers claim that the welded 
steel frame will prevent 
the shrinking and crack- 
ing of plaster often ex- 
perienced with wood. 


STUDIO OPENED FOR TELEVISION 


TELEVISION CAMERAS on rubber-tired carriages, 
and microphones hung from overhead booms to keep 
them out of sight, lend a Hollywood atmosphere to 
an ultramodern television studio recently placed in 
service in New York’s Radio City. A ten-kilowatt, 
six-meter transmitter atop the Empire State Build- 
ing puts the images on the air. Two hundred persons 
recently enjoyed the city’s first complete television 
program of speeches, news films, and entertainment 
originating in the new studio. 


TEN FINGER NAILS 
POLISHED AT ONCE 


FINGER NAILS are quickly 
polished with a new device 
just marketed. When the 
fingers grasp rotating knobs 
in the two parts of the unit, 
and it is whirled around as 
shown at the right, the buf- 
fer linings of the accessory 
polish all the nails simul- 
taneously. 






























GAS MASKS PERMIT USERS TO TALK 


WEARING a gas mask need not repress a talkative 
person, as ipventors in this country and abroad are 
demonstrating. One of the latest types of “talking 
masks,” designed by a Pittsburgh, Pa., inventor, di- 
rects the speaker’s voice from an aperture in the 
chemical canister. Another model, of French inven- 
tion, even permits the wearer to carry on a telephone 
conversation. In both, flexible diaphragms make the 
user’s words audible without admitting fumes. 





A “‘talking”’ gas mask. The voice 









is transmitted by a diaphragm 
on the chemical canister. Right, 









a French type of mask that even 
lets the wearer use the phone 







METAL TUBES REPLACE PIANO STRINGS 





PLAyeDwithakey- 
board and action re- 
sembling those of a 
standard piano, a 
curious musical in- 
strument invented by 
aLos Angeles, Calif., 
musician has metal 
tubes of graduated 
length in place of the 
usual strings. When 
struck by the sound- 
ing hammers, these 
produce rich, vibrant 
tones that are said 
to blend with those 
of any group of in- 
struments from a 
symphony orchestra 
to a jazz band. The 
new instrument nev- 


Sounding hammers strike tubes of graduated lengths to produce tones er requires tuning. 


SWEDISH RAILWAY HAS 
MOBILE POWER PLANTS 


TWENTY-TWo power plants on 
wheels are helping to run the fast 
electric trains of the Swedish State 
Railways. Heretofore, electricity 
distributed from central hydroelec- 
tric stations has been converted to 
the proper voltage for electric loco- 
motives at fixed substations of con- 
ventional type. These now are being 
replaced by traveling substations 
mounted on railway cars, which can 
be shifted from place to place to 
meet changing demands for current 
and hauled right to the builders’ 
shops when repairs are needed. Each 
unit includes a motor-generator set 
and transformer that deliver current 
at the required voltage. 
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One of the traveling substations used by the Swedish State Railways to “‘step down” current for trains 














FLASH LIGHT SHOWS UP 
INSIDES OF DRUMS 


INTERIORS of drums and barrels are eas- 
ily examined by inserting the long, slender 
stem of the special flash light shown above. 
Its bulb is shielded against possible break- 
age, and its switch inclosed in an air-tight 
housing, to avoid risk of igniting any ex- 
plosive vapors the drum may contain. 





NEW ELECTRIC RAZOR 
USES REGULAR BLADES 


Emp Loyinc lather and standard makes 
of blades, a new electric razor slices off 
hairs by vibrating the cutting edge length- 
wise as it is drawn lightly across the face. 
A smoother and speedier shave results, it 
is said, and even blades discarded as too 
dull for ordinary shaving may be used. 
Where electricity is not available, the de- 
vice is used like an ordinary safety razor. 
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ornate giant crystals more than 
ninety-nine percent pure, Car- 
negie Institute of Technology experi- 
menters are learning new facts about 
iron. Even slight traces of carbon alter 
its behavior, so the specimens are 
purified by heating them in hydrogen 
gas. Studies of iron’s fundamental 
properties are also complicated by 
its grained structure, consisting of 
myriads of microscopic crystals. By 
stretching and heat-treating a rod of 
pure iron, however, the research work- 
ers transform it into crystals of giant 
size so that they can experiment upon 
a single one or a group of only a few. 
Individual crystals may be as long as 
three inches and occupy the whole 
diameter of the rod. In one test a 
weighted platform, stretching the rod 
like taffy, reveals how the metal 
creeps or “flows” under continued ten- 
sion. Disks sliced from the big crystals 
are also rolled flat, showing what hap- 
pens to ordinary iron and steel in a 
commercial rolling mill. Alterations 
produced in the crystals are detected 
with X-ray “diffraction” photographs. 


Giant Crystals Reveal Secret 





An X-ray “diffraction” photograph of a 
crystal of almost-pure iron, made to 
show its pattern of molecules. Right, 
measuring the ‘“‘stretch’’ produced by 
weighting a rod made of huge crystals 


BLASTING BRIDGE IS DELICATE JOB 


EXPLODING thirty 
charges of dynamite 
simultaneously, engi- 
neers recently blast- 
ed to pieces an out- 
moded truss bridge 
near Estacada, Ore., 
without damaging a 
new $80,000 concrete 
arch bridge onlyeight 
inches away. The 
chance that the fall- 
ing wood and metal 
might cave in a rock 
footing, artificially 
reénforcedtosupport 





the new bridge, made 











An old steel bridge being 
blown up within eight inches 
of a new concrete span, with- 
out weakening its supports. 
Drawing shows method used 


COTTON PICKER COMBINES 
MACHINE AND HAND WORK 


A SEMI-AUTOMATIC cotton picker recently 
demonstrated at Memphis, Tenn., is said to 
combine advantages of hand picking and of 
harvesting the crop with all-mechanical types 
of apparatus previously developed. Whirling 
claws in a hand tool seize the cotton and strip 


it from the plant. A suc- 
tion tube then delivers 
the cotton to a hopper in 
the collecting machine. 
With the aid of the new 
device, two men can do 
the work of a gang of or- 
dinary cotton pickers,and 
the operation, according 
to the inventor, is carried 
out without injuring the 
stalks or green bolls. 
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Tooth-paste tube with 
new-type cap in use. 
When the cap is slid 
forward, it cuts off 
paste as shown at left 


NEW TOOTH-PASTE CAP 


SLIDES ON AND OFF 








their task still more 
difficult. Dynamite 
was placed so as to 
break the bridge in 
the center and shear 


QUICK-ACTING and impossible to lose, 
an ingenious new cap designed to replace 
the screw caps of tooth-paste and shaving- 
cream tubes is permanently attached by a 
wire loop. To open the tube, it is simply 
drawn aside. Sliding it back into position 


















it at the ends, and 
the structure col- 
lapsed harmlessly. 





shears off the desired amount of paste and 
seals the tube. 


Re. 





This cotton picker has a hand tool, shown in circle, for removing the blooms harmlessly, 
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Times Square, New York’s Great White Way. 
Because larger crowds are concentrated here 
than anywhere else in the United States, it 
is the choicest location for spectacular elec- 
tric signs. Part of the sensational new sign 
advertising chewing gum is seen at the right 
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A favorite among the 
early animated 
signs. The kitten 
was supposed to 
chase the spool, but 
once the control went 
awry and the spool 
went after the kitten 


Left, one of the first 
big electric signs. It 
stood on the present 
site of the Flatiron 
Building in New 
York and was con- 
demned by many 
people as being 
much too audacious 





URING recent days, special 

trucks have been rolling into 

Times Square, in New York City. 

Steel workers have been swarm- 
ing over the roof of a Broadway building. 
Laborers have been hoisting sections of a 
gigantic steel sign to a framework 100 feet 
above the streets. Each night, in glowing 
tubes and flashing lights, this display will 
show peanuts a yard long pouring from a 
bag as big as a forty-two-passenger bus. 
It is the latest eye-catcher in the electric 
galaxy of Broadway. 

Two blocks away, another newcomer, 
said to be the largest display of the kind 
on earth, stretches for a block and towers 
higher than the Statue of Liberty. This 
million-dollar, 110-ton giant began its 
Broadway “run” only a few weeks ago. 
Advertising chewing gum, it burns as much 
electricity each night as a town of 10,000 
inhabitants. 

Almost twenty miles of wire, 29,508 
bulbs, and more than 1,000 feet of neon 
tubing produce the rippling sea and the 
immense brilliant-hued tropical fish that 
swim across it in this dazzling display. A 
roof-top house the size of a three-room 
apartment holds the automatic mechanisms 
which keep the great sign running from 
dusk until one o’clock in the morning. 

Around the world, people have heard 
about the Great White Way which 
stretches through the heart of America’s 
largest city. At night, its neon tubes cast 
on the sky a pinkish glow that can be seen 
from three states: New Jersey, New York, 
and Connecticut. Hundreds of miles of 
wire, tens of thousands of varicolored 
lights, miles and miles of neon tubing pro- 
duce this extravaganza of light. On one 
sign, a penguin winks its electric eye 33,- 
000 times a night; on another, a sixteen- 
foot acrobat, outlined in neon tubing, 
swings across a half-block-long sign; on 
still a third, a great wheel of light, with 
approximately 2,500 glittering lamps, spins 
at a circumference speed of sixty-three 
miles an hour. 

In other cities from coast to coast, 
similar signs—known to the trade as “spec- 
taculars” or “specs’—are a dazzling fea- 
ture of the night landscape. One national 
concern buys more than a quarter of a 
million bulbs a year to replace burned-out 
lamps. A vast industry keeps the spec- 
taculars going. These companies lease the 
site; design, build, erect, and operate the 
display; and charge the advertiser rent 
which runs from $2,000 to $10,000 a 
month. The hugest signs rent for as much 
as $200,000 a year. Contracts are signed 
for from one to ten years. 

During that time, if a new building rises 
and cuts off part of the view, the advertiser 
is automatically released from his con- 
tract. In one instance, a competitor leased 
a low roof top and erected a 100-foot wall 
to kill a sign on the building behind. 

Occasionally, the owner of a building 
will receive more from renting sign space 
than he will from renting the building it- 
self. Such is the case with the Astor 
Theater, in Times Square. You can rent 
the whole interior for less than you would 
have to pay for the sign spaces in front. 
The revenue from sign space on Times 
Square buildings runs to nearly $400,000 
a year. 

Long before a spectacular begins flash- 
ing its nightly message to the world, a 
corps of skilled men, ranging from artists 
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to tinsmiths, and from electricians to 
cameramen, have played their part. For 
every sign is an individual problem. 

While the latest addition to the Broad- 
way galaxy, the sign with the giant pea- 
nuts, was under construction, I spent an 
afternoon at the New York plant of the 
General Outdoor Advertising Company 
where it was being assembled. Before the 
first sketch was made, I was told, the en- 
gineers had to answer the question: How 
do peanuts pour from a bag? Do they 
roll, slide, or tumble? 

To find out, they turned to slow-mo- 
tion pictures. A cameraman shot hundreds 
of feet of film recording how peanuts pour 
from a bag. Run slowly through the pro- 
jector, these pictures revealed that the nuts 
do not really roll and tumble as they ap- 
pear to do. They slide out, jostling up and 
down as they come. 

Using the successive frames of the 
movie strip as a guide, the experts plotted 
out the different steps that would show 
the motion of the peanuts on the electric 
sign. The use of slow-motion pictures as 
an aid to getting the correct movement of 
objects when building spectaculars is rap- 
idly becoming standard practice with out- 
door-advertising companies. 

Oftentimes, it requires three months or 
more to design and erect a new display. 
Planning the intricate wiring may take a 
week. Special automatic machinery must 
be designed, in many cases. Immense 
sheets of paper, ruled off in squares, are 
laid down on a wooden surface resembling 
a dancing floor. On these sheets, artists 
sketch the complete sign, full size. Using 
this as a guide, tinsmiths, painters, elec- 
tricians, and steel workers set to work and 
build the great display. 

Realistic movement is imparted to the 
big electric signs by outlining the succes- 
sive steps in the action in incandescent 
bulbs or neon tubes. Each group of lights 
is wired in a separate circuit, and the dif- 
ferent circuits are “cut in” at the proper 
times by a motor-driven mechanism in 
which cams on a revolving shaft open and 
close the switches at the correct inter- 
vals. The effect is like that produced by 
the animated cartoons you see at your 
movie theater. 

Today, when a big spectacular is 
switched on for the first time, newspapers 
report the event as they would the open- 
ing of a new show. In 1900, however, 
when one of the first notable displays of 
this kind appeared on the site of the Flat- 
iron Building, at. Twenty-third Street and 
Fifth Avenue, there was a dubious shaking 
of heads. One writer of the day referred 
to it as “the most offensive advertisement 
that challenges our brickbats’! This dis- 
play showed a thirty-foot pickle, in bright 
green, on an orange background. Around 
it were scores of dancing lights. 

In the years that followed, a long suc- 
cession of spectaculars became a feature 
of Broadway. The one that is remembered 
best of all was an advertisement for a 
silk manufacturer, showing a kitten play- 
ing with a spool of thread. One night, 
something went wrong with the mechanism 
and the sign started running backward. 
Spectators thronging the streets below saw 
the tables turned, with the thread chasing 
the kitten instead of the kitten chasing 


the thread. 


Three other celebrated signs in the his- 
tory of spec- (Continued on page 108) 
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EDWIN TEALE tells you something about 
create 


the spectacular electric signs 


new magic in the night skies of our 


















Right, laying out a 
giant electrical dis- 
play. On huge sheets 
of paper, the artists 
sketch the complete 
sign full size. This 
Serves as a guide in 
the successive steps 


Below, a workman is 
placing the sockets 
for bulbs. The posi- 
tion of each light is 
indicated, and its 
color is specified 


Wiring a unit to be used in a big 
“spectacular.” Hundreds of miles 
of wire go into a single display 
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A typical sign shop. The figure of a fish seen in the background is the unit being wired in 
the view above. It now swims in an ocean of light on one of Broadway’s spectacular signs 
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Riding Herd on 





Fur seals sunning themselves on a rock 


in the Pribilof Islands, breeding ground 
of the famous Bering Sea herds which 
ire protected by the U. S. Government. 
Below, a mother seal and her young 
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To the U.S. Coast Guard Goes the Strange Job 
Of Providing an Escort To Protect Uncle Sam’s 
Fur-Bearing Wards on Their Annual Migration 


By JOHN E. LODGE 


OWN from the Bering Sea, a 
glistening brown horde of more 
than a million seals has just 
poured through the channels of 
the Aleutian Islands, headed away from 
the Alaskan mainland, and disappeared in 
the Pacific. Every fall, they vanish in 
this mystery of migration. For four 
months, the Pacific swallows them up 
Then they reappear oft the coast of south- 
ern California, swarming north on the 
long journey home 
At this point begins one of the strangest 
convoy services of the sea. Coast Guard 
cutters, putting out from ports along the 
way, a few months hence, will steam up 
the coast’ with the migrating animals, 
guarding them on their 3,000-mile journey 
to the treeless, mist-enshrouded Pribilof 
Islands in the heart of the Bering Sea 
This unique patrol has been maintained 
for a quarter of a century. For the herds 
of the Pribilof Islands, comprising eighty 
percent of the fur seals of the world, are 
a prized possession of Uncle Sam. 





How the United States acquired these 
wandering animals, and how the annual 
3,000-mile seal patrol started, is an ex- 
citing story that goes back 150 years. 

In the summer of 1786, a Russian ad- 
venturer, Gerissam Pribilof, was sailing 
cautiously through a lifting fog north of 
the curving chain of the Aleutian Islands 
when he heard a far-away, thrilling clam- 
or—the mingled voices of 2,000,000 
seals roaring, barking, bawling, whistling 
at the same time. Working closer to the 
uproar, Pribilof found the black, volcanic 
ocks of several hitherto unknown is- 
ands literally alive with seals. He had 
stumbled upon a gold mine of furs, the 
legendary breeding ground of the Bering 
Sea herds 


The 


I 
1 
' 
i 


ive islands he found are volcanic 
peaks rising above the water 240 miles 
from the nearest point of land. Three 
are unimportant. Two, St. Paul and St. 
George, hold the rookeries of the seals. 
The combined area of the islands is less 
than seventy square miles. Without trees 


or shrubs or running streams, these dots 
of land are among the strangest islands 
known. During summer, they are covered 
with tinted moss, purple lupines, and Ice- 
land poppies. And, for nine days out of 
ten, fog fills the air. 

It is this fog that makes the spot ideal 
for the seals. They cannot stand much 
brilliant sunshine while on land, and the 
clouds of mist that shroud the Pribilofs 
make their summer home a sort of semi- 
ocean in which they live in comfort. 

This fog also played a part in the raids, 
battles, and bloodshed that have marked 
the history of the islands. When the 
Pribilofs came into the possession of the 
United States, at the time of the pur- 
chase of Alaska from Russia in 1867, the 
seals had been slaughtered by the hun- 
dreds of thousands. During the next forty 
years, while the Government leased the 
sealing rights to private concerns, the 
slaughter continued unchecked. 

Under cover of mist, poaching parties 
of British, Japanese, and American seal 
hunters would land on the islands and 
leave the beaches strewn with the bodies 
of dead seals. Lookouts kept a constant 
watch; armed guards patrolled the beaches; 
but the raids continued. During one sum- 
mer, sixty ships, flying the flags of half 
a dozen nations, were circling the islands, 
waiting for a chance to land. 

Once, on a single fog-filled night, four 
raiding parties landed on different beaches 
at the same time. The muffled roar of 
their sawed-off shotguns seemed to come 
from all sides at once. Another time, a 
pitched gun battle between native guards 
and Japanese raiders left three of the 
poachers dead and seven captives. 

During the last days of the nineteenth 
century, Alexander McClain—said to have 
been the original of Jack London’s “The 
Sea Wolf’”—and others of his kind were 
writing lawless chapters into the saga of 
the seal islands. By 1911, the great herds 
that Pribilof had seen had been reduced 
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a Million SEALS 


to fewer than 250,000 seals. 1 

Poachers were following the mi- Boser Quast cassees Min ite ; 

grating animals, killing them at convoy the seals as they re- 

sea; they were waiting off the turn to the breeding grounds 
> from their mysterious migra- 


Pribilofs for mother seals to come 
out to feed; for the hundreds 
that were hauled into the boats, 
they were killing thousands that 
sank and could not be recovered. 
Ruthless slaughter was _ rapidly 
speeding the seal, on the trail of 
the great sea otter, to extinction. 

Then, in 1911, the seal herds 
of the Bering Sea were given a 
new lease on life. Japan, Russia, 
Great Britain, and the United 
States signed a treaty outlawing 
the killing of the animals at sea 
as well as on the islands. With 
Coast Guard ships circling the 
Pribilofs during the breeding sea- 
son, and guarding the herds on 
their long migrations, illegal sealing has 
virtually ceased. 

As a result, the herds have increased 
until today they number more 1,500,000. 
A decade or so hence, they may reach 
the peak figure of 2,000,000 once more. 
Already, the fur from this strange cluster 
of islands has brought Uncle Sam nearly 
ten times the whole purchase price of 
Alaska! 

Only experts designated by the Govern- 
ment now kill the seals. Last year 57,000 





tion 





far off in the Pacific 





pelts were shipped south for sale. To 
understand the scientific methods em- 
ployed in the annual “seal census” which 
determines how many animals can be 
killed without endangering the herds, it 
will be necessary to take a look at the 
astonishing, almost fantastic events that 
take place each summer on these misty 
isles. 

Along in May, the bull seals arrive. 
They are great, hulking brutes that may 
attain a weight of 600 pounds. Five times 


as heavy as the females, they have deadly 
teeth as sharp as sabers. Eskimos call 
them “the bears of the sea.”” Year after 
year, the bulls hoist themselves onto the 
identical rocks they occupied the year be- 
fore. There they wait, looking out to 
sea, for the return of the females. 
Oftentimes, more than a month goes by 
before the surf around the islands is filled 
with the bobbing heads of the homecom- 
ing wives. They, with the younger seals, 
had migrated (Continued on page 112) 
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Every year, this amazing scene is reénacted on the barren shores of the 
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Pribilofs, as the precious fur-bearing animals gather for the breeding season. 
Each bull seal has a particular spot on the beach to which he returns every spring, and here he collects as large a harem of cows as he can capture 
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RUDY DUSEK 


This toe-and-chin hold will keep a 
ruffian quiet until help can reach 


you Bend his knees and press 
his feet down behind him with 
your thighs, while grasping his 


chin with both hands and pulling 
upward. Ifhe struggles, applyinga 
little more pressure will stop him 
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Wrestling Lricks 











for Self-Defense 


“\ IGHTING may not be your business; it 

4 may, in fact, be positively distasteful to 

you. But in the life of every man there 

comes a time when he will have to pro- 
tect himself, or some one who depends upon 
him for safety. 

The good old American method, the single 
punch to the jaw that always floors the villain, 
seems to work fine in fiction and in the movies; 
but, you'd be surprised how ineffective it is in 
actual practice. You 
may have seen street 
fights in which the 
combatants slugged 
each other until both 
were utterly exhaust- 
ed, with nothing 
more decisive at the 
y end than bloody nos- 
es and black eyes. 

Whenathug comes 
at you with a knife 
or blackjack, when 
a footpad sticks a gun in 
your ribs, when a crazy 
drunk swings at you while 
you are peacefully seated at 
a table—these are not occa- 
sions in which you are called 
upon to display your sports- 
manship. These are times 
when you want to overcome 
or disable your attacker by 
the quickest means possible, 
then hold him until you can 
turn him over to the police. 

These are the situations 


that I will try to tell you how to meet. 

When a holdup man points a gun at 
you and demands your money, the wisest 
course may be to hold your hands high, 
be as quiet as possible, and let him take 
the wealth you are carrying. However, if 
you consider it safe to try to disarm him, 
by all means make the attempt, but know 
how to go about it. 

Here is the “Farmer Burns’ method, 
the method of disarming that is taught 
policemen, who are called upon to meet 
such situations more frequently than you 
or I, 

Try to distract your assailant’s atten- 
tion for an instant. Glance over his shoul- 
der as if some one were coming up be- 
hind. Use any other ruse you can think 
of to get his eyes off you for a second. 

Take a quick step to your left, if he is 
holding the gun in his right hand. At the 
same time, bring your left hand up sharp- 
ly and smack the wrist aside, so the gun 
will no longer be pointing at you. Retain 
your grasp on the wrist, and twist out- 
ward. With your right hand, seize the 
back of his fist and bend the gun hand 
backward on the wrist. 

The gun will now be pointing at him, 
instead of at you. If he pulls the trigger 
—why, that is just his hard luck. When 
the hand is bent far enough, the pain will 
be so intense he will loosen his hold on 
the gun, and you can take it away from 
him with your right hand. 

As you keep on twisting the wrist, he 
will have to step forward with his right 








POPULAR SCIENCE MONTHLY 















‘ 
j 
i O& 
, : 
, : 
i 1 
= 
l 

; 














DISARMING A MAN WITH A CLUB 


Grasp your adversary’s wrist with your left 
hand, and pass your right arm under his fore- 
arm as a fulcrum. Press backward, throw him 
off balance, and trip him as shown at right 


Practice up on these simple holds 
described by a star of the arena, 
and you will be ready to protect 
yourself against thugs and bullies 


foot to keep his balance. His whole weight 
will shift to that foot. When this occurs, 
kick that foot out from under him with 
your left foot, and retain your twisting 
hold on his wrist as he falls. You have the 
gun now. He is lying on the ground, help- 
less, and you are in complete command. 

But you've got to be quick. You should 
do everything described here almost si- 
multaneously. 

If an assailant comes at you with a 
knife, held waist high and directed at your 
middle, you can disarm him by the same 
method used against the gunman; but, of 
course, you can go about it with much 
more confidence with no bullets to worry 
about. 

If the knife wielder comes at you with 
the weapon held high, to stab downward, 
a properly applied wrist lock will disarm 
him and place him on the floor so fast he 
won’t know what has happened. 

Step into him promptly, while the arm 
is still raised. If he is a right-hander, 
grab that wrist with your left hand and 
keep pushing it back. At the same time, 
shove your right forearm under his up- 
per arm and grab either his wrist or your 
own. Pull downward on his arm, with 
your own right forearm acting as a ful- 
crum. 

Keep crowding him hard as you bear 
down. He will be thrown off balance, and 
will drop the knife as he falls backward. 
By sitting on his shoulder after he is 
down, and retaining the hold, you can 
keep him powerless as long as necessary, 
for your whole weight and strength will 
be pitted against his one arm, which will 
be twisted painfully out of position and 
held by powerful leverage. 

Jimmy Londos called this the Japanese 
arm lock. It was one of his favorite holds. 
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HOW TO BREAK A BODY HOLD 


When some one circles your body from behind, 
relax your chest muscles and work his arms 
up under your armpits. Then drive your elbows 
backward and expand your chest to the limit 




















WATCH THAT KNIFE! 


Below is shown a way to 
take a knife away from a 
thug. The hand holding 
the weapon is held palm 
upward and is bent back, 
with your own left arm 
serving as a fulcrum for 
applying strong pressure 








“AIRPLANE SPIN” 


To stun a larger assail- 
ant, lift him like this, 
spin around, and crash 
him down on his head 




































It canbe used against 
a bottle or club 
wielder equally as 
well. In fact, you 
can snap it on any- 
time you can push an 
assailant’s hand back 
of his shoulder. The trick is 
to get the hand back, and the 
leverage started, before he 
can exert his strength against 
you. An easy hold to break if 
caught in time, it is hopeless 
when once properly applied. 

If an assailant hooks a fore- 
arm under your chin from be- 
hind and attempts to strangle 
you, grab the arm and bend 
forward quickly, throwing him 
over your head in a “flying 
mare.” If you put enough 
snap into it, you can crash 
him on his head or back with 
such force that it will be easy 
to handle him afterward, 
though perhaps a stretcher 
may be necessary. 

This is a handy hold to 
know. Even if your adversary 
isn’t so obliging as to place 
himself in position, a little 
quick maneuvering on your 
part will frequently turn the 
trick. If he is facing you, 
grasp his wrist in both hands 
and (Continued on page 116) 
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WHEN YOU’RE SITTING DOWN. Ifarowdy takes a swing 
at you while you are seated in a chair, lunge forward and hit 
his leg with your shoulder, then pull his foot from under him 
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LIGHTS DIMMED FOR MOCK AIR RAID 


DurinGrecent antiaircraft preparations against 
a mock night air raid on Paris, French military 
officials adopted novel methods to hide the city 
from “enemy” planes. Street lamps were shroud- 
ed with odd mushroom-shaped dimmers to mask 
the location of boulevards and avenues, while 
blue filters made of gelatine subdued the head- 








A street lamp and, at right, a motor- 
cycle headlight being shrouded for a 
test of air defenses of Paris, France 


SPEEDBOAT HAS AUXILIARY AIR RUDDER 





light beams of official autos and motor cycles. 





New Italian-designed speedboat in action, showing airplane-type rudder for high-speed turns 


FOR STEERING at high speeds, an air- 
plane-type rudder supplements the con- 
ventional underwater rudder of a new 
speedboat of Italian design. Recently test- 


HUGE WOODEN BALL 


ENGINEERS recently adopted a novel 
method of blo« king the flow of water prior 
to cleaning the penstock tubes that pene- 
trate the underwater part of the Shoshone 
Dam in Wyoming. A ball-shaped wooden 
plug, filled with concrete and covered 
with felt and canvas, was lowered from a 


This 5'%-foot ball 


was used to plug 
tubes from a dam 


¢ 





Right, the ball being low- 
pening 200 
feet beneath the surface 


ered over the « 


ed in Florida waters, the whale-shaped 
speedster is said to be capable of a speed 
of 130 miles an hour. The craft is powered 
by twin twelve-cylinder engines. 


PLUGS WATER PIPE 


cableway to a position just in front of one 
of the tube openings. The force of the 
water rushing into the pipe jammed the 
8,600 pound ball into the opening and ef- 
fectively stopped the flow, enabling work- 
men to enter through manholes and clean 
out the tube. 








BILL-TESTING DEVICE 
SPOTS PHONY MONEY 


To HELP cashiers to spot counterfeit 
money, a new bill-examining device has 
recently been introduced. Bills inserted in 
a slot at the side are illuminated by a pow- 
erful lamp and easily examined for telltale 
defects with the aid of a built-in magnify- 
ing lens. The unit is also adapted to scru- 
tinizing bank checks for evidences of alter- 
ation, raising, or forgery. The photograph 
above shows a bill being examined. 


CAR CARRIES 
LADDER FOR 
PHOTO TOWER 


A PORTABLE camera 
tower resembling a fire 
ladder has been de- 
vised by OrinS. 
Welch, staff photog- 
rapher for the U. S. 
Soil Conservation 
Service. By ascending 
an extension ladder 
mounted on a light 
truck, he obtains an a 
elevated point of van- 
tage for camera work. 








A photographer us- 
ing an extension 
ladder as a tower 
for picture making 
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Observatory 
Built By ¢& 
Students fig 


N EIGHT-INCH re- 

flecting telescope and 
an observatory on the 
grounds of the Edgewood 
School, Greenwich, Conn., 
was designed and built 
entirely by the students. 
Working in the school 
science laboratories, the 
boys made each telescope 
part piece by piece, relying on their studies 
in mathematics and physics for accuracy 
in gear ratios, glass grinding, and astro- 
nomical calculations. Long hours of phys- 
ical labor went into excavating, erecting 
forms, and pouring concrete for the cir- 
cular walls of the observatory base. The 
reflecting mirror was ground from a ship’s 
glass porthole cover, one inch thick and 
eight inches in diameter, while the 2,000 
pound dome was made from twenty-four 
curved ribs, which were covered with wood 


Students sliding the 


into place on 
The 


copper. dome 


2,000-pound 
copper dome for their observatory 
the concrete base 


and sheathed with thin sheet 
was 
separately in a school workshop 
and moved in one piece to the 
observatory site. Sliding shut- 
ters cover the aperture cut in- 
to the dome, through which the 
telescope tube protrudes. 


built 


NEW CAR-DOOR CATCH PREVENTS RATTLE 





Free to turn only in one direc- 
tion, the rotary latch automat- 
ically tightens its grip on the 
catch, as 


sarety caTce 


~e 


ROTARY LATCH 








in the photos below 


as caTc# 





Finger-tip pressure closes car 
doors fitted with a new anti- 
rattle, self-tightening latch 


is 


ROTARY LATCH 





STREAMLINE 
CYCLE MAKES 
SPEED MARK 


RESEMBLING a giant baked 
potato on wheels, a novel 
streamline motor cycle re- 
cently established a speed 
record of 170 miles an hour. 
The odd vehicle, constructed 
by a German designer, has 
a one-piece shell of light- 
weight material which fits 
over the cycle frame to cut 
down wind resistance. An 
unbreakable glass windshield 


is set flush with the shell. when it is at rest. 
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Rotary latches 
that tighten auto- 
matically prevent 
rattling of doors 
on a new model of 
a standard car. A 
pronged latch, fas- 
tened below a guide 
on the door edge, 
revolves in only 
one direction un- 
less released by the 
door handle. As the 
door closes, a hook 
on the catch at- 
tached to the door 
frame engages the 
rotary latch, and 
further closing 
wedges the catch 
securely between 
the latch and the 
guide. Car vibra- 
tion tends to ro- 
tate the latch, thus 
causing it to hold 
the door in a grip 
that keeps growing 
tighter. 





Two small wheels at the sides support the streamline cycle 


They may be drawn in when not needed 








The work of sheathing the dome was done in the school shops 





CARVES FIGURE OF BEAR 
FROM BIG CAKE OF SOAP 


A sTATUE of a bear, carved out of a 
single solid block of white soap weighing 
1,500 pounds, formed a novel feature of a 
recent exposition held in New York City. 
In the photograph above, the sculptress 
of the unusual statue is seen giving it the 
finishing touches. 


EAR IS RADIO SPEAKER 


THE HUMAN ear can act as a radio 
loudspeaker, according to Dr. S. S. Stev- 
ens, of Harvard University. In experi- 
ments, ordinary alternating currents in- 
troduced into the ear by means of an elec- 
trode placed in the ear when it was filled 
with salt water produced sounds that 
could be heard. 
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Dog owners treating 
their pets to a bite 
at a curbside stand 





RADICAL weight-saving innovations ena- 
ble a Diesel engine of new design to com- 
pete with gasoline motors for airplanes. A 
power impulse occurs at each end of the 
piston stroke, and with two-cycle opera- 
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This odd three-wheeled vehicle speeds fuel and oil to planes at the Royal Air Force field at Reading, England 


“LUNCH WAGON” 
SERVES DOGS 


A TRAVELING res- 
taurant for dogs, 
recently intro- 
ducedin Kent, Eng- 
land, provides re- 
freshment for pets 
on a stroll. For a 
nominal price, their 
owners may pur- 
chase them a sub- 
stantial meal of bis- 
cuits and milk at 
the curbside stand. 
The “dog wagon” 
provides accom- 
modations for six 
canines at a time, 
and the owner is 
said to be doing a 
thriving business. 


LIGHT DIESEL HAS AIR-COOLED PISTON 


tion a single cylinder and piston replace 
four of conventional type. Water cooling 
is made unnecessary by forcing a stream 
of air past vanes inside the hollow piston, 
and then through a finned cooling tube. 





Left, the inventor of the new 
lightweight Diesel with a 
working model. Thediagram 
aboveshowshowaircurrents 


piston internally 


STREAMLINE CAR 
FOR AIRPORTS 


WHEN an airplane needs gas, 
attendants bring the service sta- 
tion to it, and the speedy three- 
wheeled fuel car illustrated at 
left affords the last word in con- 
venience for Royal Air Force 
flyers at Reading, England. 
Quickly driven to any part of 
the airport, the streamline vehi- 
cle carries 450 gallons of gaso- 
line and twenty-five gallons of 
oil. Forced feed permits the re- 
fueling operations to be com- 
pleted in the shortest possible 






fe time, insuring a minimum of 
RY : y © . . 
— = a = delay between the landing of a 


plane and its return to the air. 





POCKET TOOL CLEANS 
EYEGLASS LENSES 


EYEGLASS LENSES are kept clear with a 
handy new pocket tool, provided with a 
clip for carrying and used as shown above. 
Replaceable pads at the ends of the tong- 
like arms are fed with cleaning fluid from 
a built-in reservoir. 





MACHINE TESTS FABRICS 
FOR WEARING QUALITIES 


How Lonc will a new dress last? To find 
out, U. S. Bureau of Standards experts 
have devised the machine pictured above, 
which measures the amount of force it 
takes to tear the goods. With this and 
other tests, the research workers hope to 
set up standards for grading fabrics, so 
that a buyer may know how much wear to 
expect from any purchase. 
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EAR SPECIALISTS are testing hear- 
ing with a new apparatus that grades 
a person’s ability to detect faint 
sounds. Housed in a small cabinet, the 
electric “audiometer” is plugged into 
a convenient outlet. In one test, the 
subject holds a receiver to one ear; at 
the exact moment he first hears a 
gradually increasing sound, he presses 
a hand push button which flashes on a 
small signal light. The ears are tested 














ELECTRIC DEVICE TESTS HEARING 


separately with tones of varying pitch, and 
the results are measured by comparison 
with a standard hearing scale. In the sec- 
ond test, vibrations are conducted to the 
hearing organs by the bones of the head. 
A vibrator is placed behind one ear, while 
a “masking” attachment blocks perception 
of the sound by the other ear. With one 
form of audiometer, as many as forty 
school children can take the hearing tests 
at the same time. 
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When the subject first hears a gradually increas- 

ing sound, she presses a push button as a signal. oe 

Right, school children being given a group test ; j 





BATHTUB SERVES AS RADIATOR 


BECAUSE the bathroom in_ his 
home was unheated, a California 
man made a new bathtub serve as 
a radiator. Lengths of copper pipe 
installed under the porcelain cover, 
as shown at the left, lead the hot- 
water supply around the tub. As hot 
water is drawn for a bath, some of 
the heat radiates outward from the 
tub walls to warm the room. 


SHIP’S STOKEHOLD IS ABOVE DECK 





STOKEHOLDs usually are placed deep 
down within the hulls of ships, but a Nor- 
wegian freighter of new design has its 
firing room and boilers above the level of 

















the main deck. Pipe lines connect the boil- 
ers with the engine room, which is situated 
in the conventional position near the bot- 
tom of the ship’s hull. The unique location 
of the firing room not only gives the ves- 
sel more cargo space than ordinary ships 
of similar size, but also prevents excessive 
heat that might be injurious to per- 
ishable cargo. Built at Oslo, Norway, 
the 2,400-ton grain ship is 243 feet 
long and is equipped with four main 
cargo hatches and six loading der- 
ricks. It is believed that a fleet of 
freighters of this type may soon be 
built to transport perishable fruits to 
America from tropical countries, and 
for other purposes in which protection 
from excessive heat is desirable. 














Plan of a new Norwegian freighter that carries its boilers above deck level to save cargo space 
and protect the holds from excessive heat. In the oval is a view of the novel 2,400-ton vessel 
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WAVY LINES ON HIGHWAY 
WARN OF BAD CROSSINGS 


Wavy traffic lines, painted on the road 
at either side of dangerous California 
highway intersections are being tested as 
warning signals for motorists. It is be- 
lieved that drivers following white lane 
markers, in the road as a guide at night 
or in foggy weather, will slow down when 
they reach the unfamiliar curving lines. 


TRY VACCINE FOR “FLU” 


A vaccine that promises protection 
against influenza is being tested by scien- 
tists of the Rockefeller Institute. A group 
of volunteers has been vaccinated with 
human influenza virus vaccine and their 
blood, injected into mice, kept the rodents 
from getting the disease. 
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Wind piped to this set throughacan- 
vas duct from the blower seen at the 
right makes shrubbery rustle, with- 
out undesirable noise from propellers 


A movie chemist filling a fake gas 
bomb with titanium tetrachloride, 
which smokes on contact with air 







A property for a knife-throw- 
ing scene. The daggers, pro- 
jected from behind, appear on 
the board as if thrown at it 
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N A little room on the back lot of 
a Hoilywood movie studio, a weary 
property man turned from his draw- 
ing board to the telephone. 

“We want seven acres of cotton grow- 
ing,’ came the voice of an assistant di- 
rector. “Stalks two feet tall, and cotton 
ready to pick. Must have it within three 
weeks.” 

Around Hollywood, that week, other 
property men, the modern Aladdins of the 
movies, jotted down other strange requests: 

“We are smuggling a man in 
from the ocean sewed up in a 
shark’s belly. Fix us up.” 

“Our crew is felling a fir tree 
on Stage 2 tomorrow night. We 


addins 


want snow that will fall like a mist.” 

“The director needs another comedy 
gag for a farm sequence. Can you fix up 
a featherless duck by tomorrow after- 
noon?” 

“We're shooting thirty men in steam 
baths Thursday. Give them plenty of 
steam, but keep it cold.” 

“We've got to have forty bales of fire- 
proof cotton by Saturday for the Missis- 
sippi River scenes—and say, make that 
ship look seventy years old.”’ 

Twelve men, heads of the property de- 
partments at Hollywood studios which 
turn out 500 feature pictures every year, 
create in a short time enough new inven- 
tions to make them fabulously wealthy— 
if their devices were practical for general 
use. But the products of their imagina- 
tion have a serviceable life of only a day 
or so, for the average property outlives 
its usefulness with a single picture. 

Their ideas give life, laughs, and sur- 
prise to otherwise routine situations; make 
possible scenes which could not be filmed 
unless resourcefulness and, in some cases, 
trickery, created reality for the cameras. 
A property man may deliver an indoor 
snowstorm this morning, grow collapsible 
sunflowers this afternoon, lay plans for a 
field of cotton tonight, build an airplane 
almost overnight, or create crazy musical 
instruments that will really play. 

It was on a ranch north of Hollywood, 
the other day, that I saw seven acres of 
cotton in full bloom. Three weeks earlier, 
only grass was growing there. Then the 
property crew got busy and, with special 
planting machinery which bored holes, 
dropped the full-grown plants and tamped 
the earth in a single operation, started the 
“building” of a cotton field. In twenty- 
one days, thirty men set 26,000 plants, 
wired tufts of cotton on each plant, and 
presented the director with his “scenery” 
the night before he planned to bring in 
his company. 

Wire, cloth, wood, metal, rubber, glue, 
and paint are the materials with which 
these artisans create most of their master- 


















This seven-acre cotton field, with plants two feet tall and blooms ready to pick, was 
conjured up on a California hillside in three weeks by the wand of a movie wizard 
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of Hollywood Sixt Rusts, 


pieces. Many of their jobs are done right 
in the studios, yet occasionally one goes 
into the mountains or puts out to sea for 
some property needed for a special scene. 
Paul Widliska, who has been thinking up 
unusual gadgets for fifteen years, got the 
call for a shark large enough to contain 
an actor. He drove 300 miles from Los 
Angeles to Monterey that night. Early 
next morning, he put out in a fishing boat, 
and for two days directed a crew as they 
angled for shark. Three fish came aboard, 
but all were too small; the fourth, which 
measured twenty-one feet long, would do. 

Back in Hollywood, he stored the shark 
in a butcher’s refrigerator for several days. 
Shortly before the director called for the 
smuggling sequence, he had the creature 
brought to the studio. There he suspended 
it from a rafter, skinned it, lined the skin 
with light wood to maintain the original 
shape, and fitted the belly with a slide 
fastener. 

A dramatic scene was filmed on the 
stage, fitted out to represent a ship, when 
a Federal officer, suspecting the shark con- 
tained contraband, jerked out a knife and 
sliced the fish open. Since such an act 
might have proved disastrous to the actor 
hidden within, the knife was fitted with 
a hook which caught an eye on the slide 
fastener, and the shark was nicely opened. 

That problem seemed simple compared 
with this one: A recent script called for 
the felling of a large fir tree, to be fol- 
lowed to earth by mistlike snow shaken 
from the branches. Further complicating 
the problem, a cloud of snow must rise 
from the earth as the trunk struck the 
ground. 

As I stood outside the camera line on 
a sound stage at the Sam Goldwyn studio 
awaiting the shot, I saw an imitation tree 
trunk measuring nearly four feet in diam- 
eter, standing twenty feet tall, and weigh- 
ing almost a ton, standing in synthetic 
snow. The tree was made of plaster, with 
wood bark, while the glistening snow con- 
sisted of granulated gypsum mixed with 
plaster and baking soda, which caused the 
substance to “rise” like dough. Carpenters, 
stationed in strategic positions, held ropes 
leading to the top of the trunk and to a 
narrow box, some twenty feet long, sus- 
pended above the scene. After the camera 
crew had jockeyed their machine until it 
looked directly at the tree and on toward 
a motion-picture screen which provided 
the background, the director called for 
action. 

“Lower the tree slowly until it reaches 
an angle of forty-five degrees, then turn 
her loose. Turn the snow loose in three 
batches, the last immediately before she 
hits. Let her go.” 

Slowly the great hulk started to topple, 
gathered speed, and struck the stage, 
trailed by fluffy white flakes which almost 
looked more like snow than the real thing. 

“The falling snow and the snow on the 
stage look different,’ I commented to 
Widliska. 

“The snow on the stage.” he explained, 
“is old stuff. (Continued on page 122) 
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The man in the cabinet isn’t as hot as he looks. 
The steam sent into the box passes through a 
bucket of “dry ice’ that cools it. Thirty-five 
of these cabinets were used in a single scene 


At the right, the false sides of a movie steam- 
boat are being seared with flame from an oxy- 
acetylene torch to give the appearance of age 


Paul Widliska, veter- 
an property man,show- 
ing how artificialsnow 
is made by grinding up 
chicken feathers. Cut 
to uniform size, the 
synthetic flakes are 
sifted down on winter 
scenes from a revolv- 
ing drum of wire mesh 
like the one at right 



















Piano Keys from Elephant ‘lusks 






















f UNDREDS of elephants lay down their 

lives every year to provide the pianos of 
the world with glistening ivory keyboards. 
Perhaps the shiny keys on your own instru- 
ment came from the tusk of a huge beast in 
the Kenya Colony of British East Africa, or 
in the island of Zanzibar, for these places pro- 
duce the ivory that is preferred by piano 
manufacturers. The photographs on this page 
show successive steps in the process by which 
thin strips of ivory are cut from the giant 
tusks, matched for their delicate coloring, 
mounted on solid pieces of wood, and then 
cut apart to form individual keys. 


Below, a workman is 
feeding a tusk into a 
saw. After being cut 
into suitable lengths, 
the ivory is sliced 
to form the key blanks 
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Stacks of elephant tusks in a 
warehouse. Expert buyers rep- 
resenting piano manufacturers 
come here to select the ivory 
to be used in making keyboards 


















At the right, girl work- 
ers are matching keys for 
color. Their trained eyes 
can recognize the slight- 
est variations of shade 


























In glass-covered 
cases like those 
seen at the left, 

the ivory strips 

are exposed to the 

sunlight. By this 
treatment, later 

changes of color 3 
due to the action 

of sunlight are . —=, 
largely avoided 
















After the ivory-cover- 
ed keys have been cut 
apart, the black keys 
are fitted into their 
places as pictured at 
the right. Polished eb- 
ony is usually pre- 
ferred for these keys 





The keyboard is now 
ready to be put into 


its place in the piano 





The ivory strips are cemen 
in place on a solid, cor 
piece of wood. Then 

are cut apart with a band saw 
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| OUR THOUSAND people mill in the 

darkness behind a rope barrier border- 

ing a knee-deep Michigan creek. A 
signal gun barks. Lights strung along the 
creek for several blocks flash on. The 
barrier drops. State troopers cling to trees 
to avoid being swept along as the crowd 
surges forward. Yelling and sliding pell- 
mell down the slippery bank, into the 
water they go, flourishing nets and 
buckets. 

They’re after fish! And, incredible 
as it seems, they’re getting them. 
Jamming the stream until there is 
pails, sacks, and baskets with their =" 
catch—hundreds of silvery, flapping 
little fellows that can even be taken 
from the water with bare hands, a 
half dozen or so at a grab. 

That is a picture of a Michigan 
smelt run—a fabulous phenomenon 
that must be seen to be believed. 
Night after night, for two to four 
weeks each spring, creeks that empty 
into Lake Michigan, Lake Huron, 
Lake Superior, and a few inland lakes 
teem with thrashing fins while the 
slender fish make their spawning mi- 
gration upstream to the pools where 
they breed. Catching them is like 
dipping fish from a bin. Favored vil- 
lages witness gala scenes as visitors 
gather from hundreds of miles away 
to join in the sport. Carnival queens 
are elected in honor of the smelt, and 
in one town the “King of Smeltium” 
is crowned with mock solemnity. 
Throughout the state, the smelt be- 
comes front-page news and his il- 
lustrious person, properly golden 
browned, graces platters in homes, res- 
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Behind the picturesque fishing 
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Fishermen and onlookers crowding the banks of a small Michigan stream during a 
smelt run. Right, a net half filled with silvery fish scooped from the teeming water 


Odd Fishing Carnival 


CREATED BY SMELT RUNS IN GREAT LAKES REGION 


hardly room to stand up, they load — gap 


tivals lies a curious story. Smelt were un- 
known to the state as recently as 1913, 
when its fish commission obtained 16,400,- 
000 eggs of a fresh-water variety of the 
Atlantic smelt from a Maine hatchery and 
placed them in Crystal Lake in north- 
western Michigan. The small fish were to 
serve as food for land-locked salmon. 
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sae. ; and hotel These men are dipping for smelt. Board walks are built on 
taurants, an¢ otels. stream banks to support the throngs of people who some- 


es- times join the sport. Above is a specimen of the smelt 








Nevertheless, the salmon vanished. For a 
while it looked as though the smelt had 
also come to grief. Then, about 1920, 
someone discovered that Cold Creek, flow- 
ing through the heart of the little hamlet 
of Beulah at the head of Crystal Lake, 
was nightly packed with the fish. Shunning 
daylight and traveling after dark, they 
were actually crowding each other up 
on the banks! 

News of the unprecedented runs 
spread. Fishermen came from Ohio, 
Indiana, and Illinois. Beulah’s hotels 
and stores stayed open twenty-four 
hours a day. State police had to help 
handle the crowds. They allowed two 
dipping periods each night, one in the 
late evening and the other an hour or 
so before dawn. The rest period gave 
the smelt a chance to crowd their 
way into the streams again. A screen 
above the fishing ground kept the fish 
from escaping upstream. 

Many believed the runs could not 
last. But they have, and other com- 
munities now share the sport. For 
the smelt, finding his way from Crys- 
tal Lake into Lake Michigan, has set 
out to see the world. So far, he has 
invaded three of the Great Lakes, and 
is still spreading. Nothing has been 
done to protect him. On the contrary, 
he has been taken by every available 
means since he first appeared. Other 
fish have declined alarmingly in num- 
bers and range, despite all the pro- 
tection thrown about them by law, 
but the smelt defies all the accepted 
principles of conservation and con- 
tinues to multiply—and Great Lakes 
fishermen are grateful to the ill-fated 
salmon that brought about the strange 
invasion which has created this color- 
ful new sport. 
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NCLE SAM’S shopping list 

is one of the longest in the 
world. Each year, Government buyers go 
to market for an astonishing list of sup- 
plies. The items range from bean bags to 
road rippers, from fly swatters to baby 
bonnets, from gold leaf to nightgowns! 

The tremendous task of supplying the 
thousands of things needed by the differ- 
ent branches of the Government is the 
work of the Procurement Division of the 
U.S. Treasury. This agency shops for the 
lowest prices and the highest quality in 
2,300 items which are kept in stock, as well 
as in thousands of others for which it 
makes contracts. Not only does it buy the 
pencils, typewriter ribbons, and adding 
machines used in Washington offices, but 
it arranges for the supplies that go to In- 
dian reservations in the Southwest, to Es- 
kimo settlements among the Aleutian Is- 
lands, and to embassies in Paris, London, 
and Valparaiso 

The General Schedule of Supplies, pub- 
lished annually by the Procurement Divi- 
sion, forms a sort of “Who’s Who” ot 
commercial products. It goes to all 
branches of the Government, and supplies 
are ordered by the item number given in 
the Schedule. 

Skip from page to page of this official 
catalogue, and you find listed twenty kinds 
of acids, thirteen kinds of cement, thirty- 
seven kinds of brushes, fifteen kinds of 
bottles, and eleven kinds of erasers 


You encounter strange names—com- 
modities unfamiliar to the average person 
—scrim and grommets, squilgees and hake. 
Scrim, incidentally, is a kind of cloth, 


grommets are metal eyel 


ets such as art 
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used in mail bags, 
squilgees are floor 
wipers, and hake is 
a kind of fish. 

Among the A’s of 
the Schedule, you 
find aprons, ashcans, 
apricots, automobile 
creepers, and alfalfa 
hay. At the other end 
of the alphabet, you 
discover waffle irons, 
whitewash, yeast, 
and steel Z’s. In be- 
tween is a bewildering array of items: cor- 
sets, diaries, elixirs, keyhole saws, oyster 
shells, castor oil, catchup, mule shoes, flow- 
er pots, autopsy gloves, movie film, tongue 
depressors, ice-cream freezers, “‘little 
gents’” shoes. Almost anything you can 
think of is there, except siege guns and 
battleships. Those are bought by the Army 
and Navy, which purchase their supplies 
without the Procure- 
ment Division’s assist- 
ance. 

What does Uncle 
Sam want with cor- 
sets, nightgowns and 
“little gents’”’ shoes? 
The answer lies in the 
hospitals, orphanages, 
old people’s homes, in- 
sane asylums, and 
penal institutions 
which are under Fed- 
eral supervision. Each 
of them adds unusual 
items to the list of 
needed supplies. 

So many and so var- 
ied are the items re- 
quired, that an im- 
mense, two-volume 
dictionary of supplies 
has been worked up to 
standardize the names 
by which things are 
known. The project 
began during the 
World War. Admiral 
r. H. Hicks, in charge 
of the Norfolk, Va., 





QUEER THINGS 
THAT GO INTO 
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The Government buys a lot of clothing. 
; Here an official is inspecting a row of 
naval supply base, dis- garments hung in the Federal Warehouse 


< Market 
Basket 


covered that the same tool or fitting was 
known by different names in different 
shipyards. In one instance, a single item 
had ten names. To prevent misunder- 
standing, he developed what is known to- 
day as the Standard Catalogue of Sup- 
plies. In two volumes, each nine inches 
thick, it records a standardized name for 
virtually every commodity known to man. 
Only one item has been discovered that it 
does not include. This was bean bags, 
used in the Washington, D.C., public 
schools. 

The other day, I visited the huge white 
building near the Potomac which houses 
the buying division of the Government. Of- 
ficially known as the Federal Warehouse, 
it stretches for two city blocks and rises 
seven stories high. Elevators, capable of 
carrying 10,000-pound loads, link the dif- 
ferent floors. Electric trucks scoot about, 
starting, stopping, and backing like active 
crayfish. Barrels, boxes, bales, and cartons 
are stacked in piles 
that reach to the ceil- 
ing, with streets and 
alleys between. The 
air is filled with the 
smells of spice and oak- 
um, tea and tobacco. 

On one side of this 
fireproof, concrete- 
and-steel warehouse, 
freight-cars discharge 
and receive goods. On 
the other, green Gov- 
ernment trucks back 
up to the loading ramp 
and speed away with 
goods for local con- 
sumption. On the up- 
per floors, a small 
army of clerks and 
officials takes care of 
the details of buying, 
inspecting, and distrib- 
uting Government 
supplies. 

On the day I was 
watching this smooth- 
running machine in 
operation, 1,000 cans 
of sauerkraut and 20.- 
000 pounds of salt 


MONTHLY 





POPULAR SCIENCE 


















we 
the 
spe 
ski 
Lik 
line 
shi 
ele 
as 
off 
car 
Th 
bac 
tru 
par 
wor 
mir 
I 
stor 
que 
exp 
may 
offic 
qua 
kin 
Ger 
buy 
rip] 
stru 
the 
for 
5 
pub 
ease 
to ¢ 
rusl 
Pol: 
eme 
feat 
hav 
of tl 
offic 
Ir 
tury 
bous 
ing 
cons 
orga 

















Odd items on Uncle Sam’s shopping list: a steel trap, ice tongs, 
a fly swatter, a baseball ‘home plate,”’ and a massive pipe wrench 


were going to a hospital in Louisiana. And 
that was but one of a host of orders. To 
speed up the work, all goods are packed on 
skids with U-shaped legs at the corners. 
Like strings of cars, these skids form long 
lines across the warehouse floor when a 
shipment is being prepared. An electric 
elevating truck slides under the body of 
a skid, rises until the skid and its load are 
off the floor, and then rolls away to the 
car or truck waiting to receive the order. 
This mechanized efficiency eliminates the 
back-breaking labor of lifting and hand- 
trucking. Electric band saws also play a 
part in speeding up the work, preparing 
wood for special packing cases with a 
minimum of delay. 

In spite of the 2,300 items carried in 
stock, new demands, odd requests, fre- 
quently come in and have to be met by the 
experts of the Procurement Division. It 
may be birdseed, white maggots, or dental 
offices on wheels. Once it was 500 dozen 
quail eggs. Another time, it was a special 
kind of cod-liver oil obtainable only in 
Germany. The biggest thing the Federal 
buyers had to get was a 10-000-pound road 
ripper for tearing up highways in con- 
struction work. One of the smallest, on 
the other hand, was an order of tiny pins 
for mounting minute insects. 

Some months ago, horses on a western 
public-works project developed a rare dis- 
ease. There was no serum in the country 
to combat it. So the Procurement Division 
rushed a hurry-up order to a laboratory in 
Poland for the needed antitoxin. Various 
emergency projects, which have been a 
feature of the Government in recent years, 
have resulted in some of the most unusual 
of the requests that come to the warehouse 
office near the Potomac. 

In the early days of the present cen- 
tury, each agency of the Government 
bought its supplies as it pleased. Then, dur- 
ing the Taft Administration, the work of 
consolidating the buying under a central 
organization began. At first, this organiza- 


tion merely prepared a 
schedule of awards, a sort 
of catalogue that gave the 
prices at which supplies 
could be bought. The dif- 
ferent agencies did the 
buying from the concerns 
which had been awarded 
contracts. 

About 1923, the Pro- 
curement Division made 
an experiment by pur- 
chasing outright 80,000 
automobile tires, a year’s 
supply for the Govern- 
ment. Before that, when 
contracts were made for 
tires, the manufacturer 
had to take into consid- 
eration the possibility of a rise in costs be- 
fore delivery. This meant that, to protect 
himself, he had to increase the price he 
quoted. By buying the tires outright, the 
Division saved the Government thirty-six 
percent on the purchase. So well did the 
initial experiment turn out that other 
items—pencils, typewriter ribbons, rubber 
bands—were bought in bulk. Today, this 
list has expanded to include the 2,300 
items kept in stock. The latest figures 
show that the Government uses nearly 800 
miles of pencils and three-quarters of a 
million typewriter ribbons a year. 

In one of the offices on an upper floor, 
you will find a curious directory, a small 
book containing the names of some 300 
men in various branches of the govern- 
ment. Each has knack for drawing up 
specifications, for describing exactly arti- 
cles the Government needs to buy. The 
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Right, specimens of 
laboratory glassware 
on sample shelves at 
the Warehouse. Up- 
per right, various 
types of recreation 
balls bought for Gov- 
ernment institutions. 
Below, rubber stamps 
for Federal offices, 
an important item in 
Government supplies 








preparation of such specifications forms 
the first step in making a purchase. Manu- 
facturers examine the specifications and 
make their bids. The one offering the best 
price and product gets the contract. With 
the bids often come samples for testing. 
Nearly 25,000 samples a year are received 
by the Procurement Division headquar- 
ters in Washington. 

The sample room, with its endless rows 
of steel shelves holding everything from 
rat traps to baby shoes, is one of the most 
fascinating parts of the Federal Ware- 
house. Each item, as it comes in, is given 
exhaustive tests, either at the Warehouse 
or at the laboratories of the various de- 
partments of the Government. As soon as 
it is accepted, the sample is tagged and 
filed on one of the steel shelves. If it is a 
stock item, it receives a white tag; if it is 
contracted for by the year, it is given a red 
tag. A hand truck, half full of accepted 
samples, was moving up and down between 
the shelves when I visited the room. Given 
an individual number, each sample is filed 
for reference. Clothing, glassware, rain 
gauges, steel (Continued on page 109) 
























































A scale model of the world’s 


largest telescope. The ar- 





row points to the figure of 
a man, for comparison of size 
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Veneer work sealed in a rubber bag from which air is being evacuated sets the veneer. 


AUTOS ARE COUNTED 
BY ELECTRIC EYES 


VEHICLES passing a given point 
are automatically counted by a new 
traffic-recording device just intro- 
duced. Two infra-red lamps, housed 
a short distance apart and mount- 
ed on one side of a road, cast invis 
ible beams across the highway to a 
photo-electric receiving unit on the 
other side. Interruption of the two 
beams by an auto actuates an elec- 
trical counting device, which can 
be set to total the number of pass 
ing vehicles by the hour, day, week 


or month Pedestrians are not 
counted, since the apparatus is so 
constructed that it registers only 


when both beams are blocked at the 
same instant. 


SPHERIC PRESSURE SETS VENEER 






Glass Telescope Model 


LookiNnc like a miniature siege gun in a futuristic 
mounting, a glass scale model of the world’s largest tele- 
scope, now being erected on Mt. Palomar, Calif., was 
exhibited recently in New York City. The $6,000,000 in- 
strument will have a tube twenty-two feet in diameter 
and sixty feet long, with an observing cage built into one 
end. Scheduled for completion in 1940, the mammoth 
200-inch reflecting telescope will double the present range 
of human vision into outer space. 


WINGED PIN CAN’T BE SWALLOWED 


Moruenrs can rest 
assured that their 
babies will not swal- 
low safety pins of 
a new type recent- 
ly placed on the 
market. The novel 
“swallowproof” pins 
have wide, wing- 
like arms attached 
to the prongs. These 
broad wings make 
the pin too large for 
the baby to place in 
his mouth while not 
being watched. 






i 


Wing-shaped arms make 
it impossible for a ba- 
by to swallow the pin 


WITH a new vac- 
uum machine, ve- 
neers can be applied 
to irregular sur- 
faces without the 
use of shaped forms 
and presses. Veneer 
is glued to the base 
in the usual way, 
and it is slid into a 
rubber bag. The lat- 
ter is then sealed 
and pumped free of 
air. When a vacuum 
has been set up with- 
in the bag, each part BARROW SCOOPS UP SNOW 
of the work is sub- 
jected to an even at- Snow is easily cleared from sidewalks 
mospheric pressure and driveways with a wheelbarrow in- 
of about thirteen troduced recently. Built on the lines of a 
pounds to the _ large shovel, the body of the barrow 
square inch, which scoops up the snow as it is pushed for- 
ward, and is tipped up to dump it. 
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Passing vehicles intercept parallel beams of light and are counted by a photo-electric recording device 
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THREE-IN-ONE PARACHUTE TESTED 






Odd parachute being prepared for trials in France. Note the perforations in the fabric 








A NEW PARACHUTE of odd __ puted to open in three seconds and descend 
design, recently demonstrated at a much slower rate than conventional 
in France, is said to insure safe types. Perforations in the fabric, the in- 
emergency landings for airplane ventor claims, help check falling speed, 
pilots. Essentially three chutes and the direction of descent can be con- 
of various sizes combined into — trolled. When extended, the ’chute has a 
one, the safety device is re- surface area of about fifty square yards. 


JACK LIFTS SIDE OF CAR 



































ONE SIDE of a car 
is lifted clear of the 
ground by a new au- 
tomobile jack. Housed 
beneath the running 
board, the hinged jack 
swings out into a ver- 
tical position and tips 
the car upward as a 
horizontal handle is 
turned. The novel 
built-in accessory 
speeds tire changing 
and makes it easy to 
get under an automo- 
bile for repairs. The 


PORTABLE OUTFIT ANALYZES GAS 


As A PROTECTION for civilians in wartime gas at- 
tacks, portable gas-analyzing apparatus is being tested 
in European cities. Rushed to sections under attack, 
the outfit will enable its operator to determine the 
nature of the gas present, so that the proper antidote 
can be administered to gassed persons. The illustra- 
tion shows a test made during a mock air raid. 


PEDESTRIANS GET HONKING CANE 


WitTH a “honking cane” recently invented, a pedes- 
trian can make his presence known to motorists when 
he crosses busy street intersections. Intended pri- 
marily for use by the aged, the lame, and the blind, photo at right shows 
as a tg Soy" ’ te hendle « subber hull thal , Attached beneaththerun- ° haae tow of the 
the sticK has for its handie a rubber bulb that pro- ning board, this jack is 4 Close-up view oO! the 
duces a honk when squeezed. swung out to lift the car jack in position. 


GLUE REPLACES NAILS IN PREFABRICATED WOODEN HOUSES 


GLUE takes the place of nails in prefabricated wooden 
houses now being produced commercially. Walls, floors, 
and roofs of the novel homes are fastened to structural 
beams and studding with a glue that is said to be mois- 
ture-resistant, immune to wood-boring insects, and actu- 
ally stronger than the wooden members it connects. Ex- 
tensive laboratory tests, it is stated, show that glued 
houses are more rigid than conventional structures. 














One of the small prefabricated houses now being produced commercially in which 
a special moisture-resisting glue is used to hold the various parts together. At the 
right,workmen are seen assembling the framework of a house by this novel method 
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fodel of a proposed airport 
that can be erected on the 
roof of a city building. The 
runway, supported by gird- 
ers, turns to face the wind 
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NEW vacuum tube 


‘| construction, devised 


by two New 
experts, may prove an 
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new vacuum tube displayed by its two inventors 


sufficient room 


At left, the folding 
car-top shelter is 
seen set up for use 
Theframethatstead- 
ies it in front also 
serves as a ladder 
Right, the unit as 
it appears when fold- 
ed up for traveling 


ROOF-TOP AIRPORT TURNS WITH WIND 


MowuntTep on roofs of office buildings, rotary airports may solve 
the problem of creating adequate landing fields within the limits 
of large cities. A model of such an elevated airport, shown at the 
left, was demonstrated at a recent inventors’ exhibition held in 
London, England. Erected on a steel-girder foundation, the long, 


overhanging runway resembles the deck of 
a large naval aircraft carrier. Machinery 
housed within the supporting structure 
would turn the rotary airport so that 
planes would always be able to take off 
or land into the prevailing wind. 












GIVES RADIUM TREATMENTS 
BY REMOTE CONTROL 


RapiuM is administered to cancer patients in 
an English hospital with the aid of an electric 
apparatus that is operated by remote control to 
protect the attending doctor or nurse. Wires run- 
ning over pulleys attached to a swinging arm on 
the ceiling lift the lead radium container from a 
bedside storage safe. The revolving arm then 
swings the radium “bomb” and lowers it into a re- 
ceiving container strapped to the patient. 


CAR TOP CARRIES COLLAPSIBLE TENT 


FASTENED to the roof when in use also serves as a ladder for 
of an automobile 
steel framework, 


by a entering or leaving the tent. An adjust- 


a col- able flap on the front side of the canvas 
lapsible tent provides _ shelter insures adequate ventilation. The 
sleeping quarters for roof-top tent can be set up ready for use 
tourists and campers. within ten minutes, it is claimed. 

From a compact 
barely a foot high, the 
accessory unfolds into a 
comfortable shelter with 
for two 
sleepers. The front frame 
which steadies the 


unit 








unit 
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EAGLES have eyes that weigh twice as 
much as their brains. 





ARKANSAS is surrounded by six other 
states, yet a person in Arkansas can walk 
south into any of them. 





HAIR BRUSHES were invented by the Chi- 
nese general who was in charge of building 
the Great Wail. 








NEW YORK CITY contains 2,700 cows, all 
producing milk for local consumption. 


MACHINES for milking guinea pigs have 
been designed by two Evansville, Ind., in- 
ventors. Guinea-pig milk, they say, is richer 
in fats and proteins than cow’s milk. 


LEGS and arms decrease in size a meas- 
urable amount when a glass of ice water is 
consumed. They increase a _ measurable 
amount when hot coffee is drunk. 


EENIE-MEENIE! La 








SHARKS are said to be most dangerous at 
dusk. 





LION HUNTERS entering Nairobi, Afri- 
ca, have to pay a $500 license fee on each 
gun they carry. 


HOw ABOUT A > 
LICENSE ON THIS! 








HUMAN SKULLS—/3,000 of them—are 
stored at the American Museum of Natural 
History, in New York City. They are kept 
in labeled boxes arranged like books on a 


library shelf. 





INDIA is the home of giant hailstones. 


During a single storm, the balls of ice are 


reported to have killed more than 100 na- 
tives. 
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“Inheritance chart” for checking heredity experiments with corn 


DUST MASK HAS EMERGENCY FILTER 


Workers engaged in tunneling, mining, or sand-blast- 
ing are said to be given complete protection from dust by 
a new, lightweight mask which is strapped over the face 
and covered with a hood that exposes only a rectangular 
window at eye level. Dust-free air is fed in through a 
flexible rubber tube connected to an air-supply 
line. If the air supply fails, the worker can dis- 
connect the hose, and breathe through a built-in 


filter in the end of the tube. 





AUTO REFLECTORS TRIM HANDBAG 


The ornaments on 
this handbag are 


REFLECTING BUTTONS are sewn on both 
sides of a new handbag as a safety measure 
for women pedestrians at night. When the 
owner walks along a highway or crosses a 
badly lighted street intersection, her hand- 
bag reflects the lights of oncoming cars to 
warn them of her presence. 


SAFETY SEAT FOR AIRPLANES 


Arr cushions may soon replace the safety 
belts worn by plane passengers to prevent 
injury on take-offs, landings, or in “bumpy” 
weather. Perfected by two Los Angeles, 
Calif., inventors, a new airplane seat has 
cushions built into its sides near the arms. 
At the turn of a convenient valve, com- 
pressed air flows from a central storage tank 
and inflates the cushions, molding them 
around the passenger’s thighs and holding 
him securely but comfortably to his seat. 


COLORED CORN KERNELS TEST HEREDITY 











reflector 


Ears of corn with red, 
white, and blue kernels 
have been grown by ag- 
ricultural experts study- 
ing the effects of hered- 
ity on plant life. Pro- 
duced at the Connecti- 
cut Agricultural Experi- 
ment Station Farm, the 
new varicolored corn is 
the result of crossing 
various strains. The find- 
ings of the experiments 
have been carefully tab- 
ulated on the “inheri- 
tance chart” shown at 
the left, which indicates 
the effects produced by 
the different types of 


chromosomes, tiny cell- 
ular bodies that govern 
heredity. 








The new dust mask, showing the 
filter in the intake tube for use 
when the air supply fails. Left, 
adjusting the silk hood that cov- 


— ers the face except for a window 
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T WAS thirty-three years ago 
that C. B. Perkins started col- 
lecting reptiles. To the con- 
sternation of several mothers 

in his neighborhood in Denver, 
Colo., he brought together in a 
grand assemblage five garter snakes 
and four bull snakes, which he 
draped around the canvas walls of 
a side show prepared by his youth- 
ful companions. The snakes were 
his contribution to the exhibit. 

For several weeks thereafter, he 
spent much of his time trying to 
justify to his parents his interest 
in the outdoors, and particularly in 
creatures crawling thereon and in. 
A year or two later, he was at 
Princeton University studying zool- 
ogy; during the years of early man- 
hood he pursued his love of snakes, 
and today finds him collecting rep- 
tiles from the far corners of the 
world and caring for them in the 
world’s most modern reptile house. 

When I visited the San Diego, 
Calif., zoo, whose hilly acres roll 
over a generous part of that city’s 
1.400-acre Balboa Park, I discov- 
ered this enthusiastic herpetologist 
trying to revive a red diamond-back 
rattler, which a few minutes earlier 
had literally beat out its own brains 
against the glass window of its cage 
in anger at the poundings of some 
visitor who had disregarded the 
warning sign—‘Do Not Tease.’ 

“Beautiful creature,” he mur- 
mured, without looking up, as I 
entered the room. “He had such a 
lovely disposition. I remember that 
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The “‘snake man” 


breathlessly. 


C. B. Perkins with one of his pets 
in the modern reptile house that 
he designed for the San Diego, 
Calif., zoo. Sunlight beats down 
through skylights into the air- 
conditioned cages. Below is the 
outdoor gallery from which visi- 
tors view the snakes through ver- 
tical windows set into the wall 


SNAKES 


HERE IS THE INTERESTING STORY OF A MAN 




































WHO SPENDS HIS TIME HANDLING BIG REPTILES 
AND MAKES LONG TRIPS TO THE FAR CORNERS 
OF THE EARTH TO FIND NEW, DEADLY SPECIMENS 


he never rattled once when I caught him.” 
“Beautiful?” I shuddered. “Are any snakes 


“Come with me,” he said, by way of answer, 
and we started on a tour of the zoo’s new 
reptile house. We walked first through a long 


of cages which resemble aluminum 


baking ovens—a new means for showing rep- 
tiles, which expresses Perkins’s ideas of modern 
display. Each cage, he told me as we proceed- 


ed, faces a window. Each contains 
from one to a half dozen reptiles, 
from the deadly Gila monster to 
the nonpoisonous and not-so-dead- 
ly eighteen-foot python. Sunlight 
beats down through open skylights 
directly on the reptiles, yet the 
temperature and humidity of the 
various groups of cages are con- 
trolled to give them conditions 
best suited to individual tempera- 
ments and requirements. 

As we emerged from the cor- 
ridor and rounded a corner into 
the open-air colonnade from which 
visitors look at the specimens, I 
began seeing snakes—a rare and 
deadly, though sluggish, doliophis, 
that Perkins had captured in Java 
only a few weeks before; a friend- 
ly boa constrictor and a big 


pays a visit to the eighteen-foot articulated python in its cage, while visitors look on 


He has been bitten several times by this huge serpent, but is careful to avoid its deadly coils 
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seventeen 
varieties of rattlesnakes; a tiny steel-blue 
worm snake, measuring only six inches 
long; king snakes, bull snakes, gopher 
snakes—a total of 238 snakes, one of the 
finest collections on exhibit in the world 
today. All are housed within smellproof, 
virtually verminproof cages, each separ- 
ated by one foot from its neighbors. The 
cages periodically are emptied and wheeled 
into a sterilizing room where high tem- 
peratures kill all animal life; then the 
metal homes are returned to their show 
windows, as good as new. 

But—beauty in snakes? 

“Take that articulated python in the 
corner cage,” Perkins said, at last. “He’s 
one of the most graceful creatures that 
ever lived. Note how the colors in his 
skin blend and shine. There’s no better 
sheen on any fine cloth. Wait a moment, 
and I'll show him to you in action.” 

A moment later, he walked through the 
low door at the rear of the cage, and ap- 


python; California red racers; 
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Are His Friends 


proached the snake. He touched 
the skin somewhere along the back. 
The python wriggled its figurative 
ears. He prodded the sleeping 
beauty, and it arched its back in 
protest. Again and again, he gen- 
tly disturbed the snake, until it 
awoke from its lethargy and made 
for a tree trunk which virtually 
filled the cage. Then, with my 
eyes glued to the glass, I saw epitomized 
in one of the hugest crawlers of the trop- 
ical forests the lithe beauty and symmetry 
which first attracted C. B. Perkins to rep- 
tiles a third of a century ago, and which 
have kept him on the go ever since, always 
hoping for something new and large and 
deadly—and beautiful. 

Perkins knows his snakes. He can tell 
you, after the briefest acquaintance, which 
among the poisonous specimens he can 
trust to wriggle around his feet without 
striking him; which among the nonpoison- 
ous will not bite. He actually feeds some 
of his rattlers by hand. Well may he know 
them, for he has captured untold thou- 
sands of snakes during his long career. 

His greatest series of collecting trips 
took him into Colorado first in 1930, and 
during five expeditions he captured, with 
Mrs. Perkins’s help, 909 snakes, nearly all 
prairie rattlers, with a sprinkling of bull 
(gopher) snakes and harmless hognoses 
(spreading adders). In a single day he 








Here Perkins is examining a red diamond-back rattler which has beat out its brains against the walls of its 
cage as the result of teasing. Left, how a snake is captured with a noose held on the end of a long stick 


stuffed ninety-nine rattlers into bags to be 
shipped to the San Diego zoo. 

On his expeditions, Perkins first finds 
“snake territory,” then proceeds to clean 
the reptiles out in wholesale numbers. In 
Colorado, for instance, he went out from 
Platteville and located three prairie-dog 
towns. Following the contour of the 
slopes, much as a trout fisherman drops 
his bait along the break in a lake, he 
picked up snakes with the greatest of ease. 

He hunts, usually, when the snakes are 
emerging from hibernation, and again 
when they are ready to go to sleep for the 
winter. Around Platteville, he searched 
the prairie-dog towns in April and October, 
when the nights were cold. The snakes, 
he discovered, would emerge from the 
earth promptly at ten o’clock in the morn- 
ing, and begin to disappear at two in the 
afternoon, after having sunned themselves 
four hours. 

He and Mrs. Perkins walked through 
the prairie-dog towns, pulling the rattlers 
out of their holes and chasing them across 
the countryside. As usual, he found many 
odd beliefs among the local people, and 
was able to dispel more than one error 
about snakes. 

Perkins employs two methods to catch 
snakes. Some he captures by slipping a 
flat leather noose, fitted to the end of a 
stick, over their heads. Others he takes 
by slipping a (Continued on page 113) 
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GIANT SWITCHBOARD CONTROLS LIGHTS ON LONGEST BRIDGE 





Electrical control board of the San Francisco-Oakland Bay Bridge. Ground plan and elevation are drawn on the panel 





“SILENT” AUTO RADIO 
USES DEAFNESS AID 


UsING unique re- 
cording apparatus, 
British scientists are 
conducting walking 
tests to study the hu- 
man gait. Wired to 
the hip and heels of 
a subject who walks 
along a metal carpet 
on metal-soled  san- 
dals, an automatic 
electric device records 
each sway of the hips 
each contact of 
soles and carpet. An- 
other method used to 


and 


record the pace and 
timing of a walking 


Is to photo- 
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ELECTRIC APPARATUS REVEALS 
HOW PEOPLE WALK 
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Worn on the collar, 
this device 
sleepy driver awake 


keeps a 
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CHIN ALARM 
RINGS WHEN 
DRIVER NODS 


AUTO accidents 
caused by motorists 
who fall asleep on long 
drives may be pre- 
vented by a new “chin 
alarm.” Attached to 
the driver’s collar, the 
ated device 
sounds an alarm when- 
ever the operator be- 
gins to nod, bringing 
his chin into contact 
with a small trigger 
at the top. Airplane 
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he 
pilots, motormen, and 
others could also use 
the odd alarm. 
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ARTIFICIAL SUN AIDS 
IN HOUSE PLANNING 


AN ARTIFICIAL SUN, set up at the 
Columbia University School of Architec- 
ture in New York City, enables architects 
to plan and landscape houses so that they 
will have the maximum of sun in winter 
and the maximum shade in summer. A 
spotlight, representing the sun, can be ad- 
justed up or down on a vertical support to 
simulate the apparent changes in the sun’s 
position during the year. Rays from the 
light are focused on a small platform 
bearing a model of the house being stud- 
ied. When this platform is tilted so that 
its position in relation to the “sun” cor- 
responds to its latitude (see page 52), it 
is revolved slowly and the amount of 
“sunlight” striking the house gauged for 
every hour of the day. 





Cut-away view of new land-and- 
water rescue craft, showing some 
of its novel mechanical features 
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PIVOTED WHEEL STEERS 
CRAFT ON LAND,AND ACTS AS RUDDER IN WATER 


OWERED by a gasoline engine that 

drives both wheels and propellers, an 
amphibian lifeboat just invented is de- 
signed for offshore rescue work in heavy 
surf. Kept on shore, the three-wheeled 
craft. can be driven over the sand and 
quickly launched into the waves, its flat- 
bottomed hull enabling it to navigate 
broadside in the surf and skid over the 


GOLF MAY BE TAUGHT BY TELEVISION 


GOLF ENTHUSIASTS may soon learn the 
fine points of the game by means of tele- 
vision. During recent experiments with 
outdoor television transmission, British ex- 
perts trained their scanning apparatus on 
Archie Compston, famous English player, 
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while he was demonstrating various strokes 
to two of his pupils. Observers stated that 
the results were remarkably clear, and 
suggested that in the future famous teach- 
ers may use radio and television to reach 
a large golfing audience. 
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Archie Compston, British golfer, demonstrating strokes before television scanning apparatus 
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AMPHIBIAN LIFEBOAT SPEEDS RESCUES 


FRONT WHEELS AND PROPELLERS 
GEARED TO MOTOR THROUGH 
AUTOMOBILE-TYPE 
DIFFERENTIAL 
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DISK WHEELS 
HAVE RUBBER TIRES 


y—— PONTOONS INCREASE 
BOAT’S STABILITY 
IN HEAVY SURF 


SPECIAL SPIRAL PROPELLERS 
(ONE ON EACH SIDE) 
OPERATE EFFICIENTLY 

IN SHALLOW WATER 


breakers without danger of capsizing. Sta- 
bilizing pontoons attached to the sides of 
the surfboat cover the special spiral pro- 
pellers, which are placed flush with the 
hull bottom to allow the amphibian to 
operate in shallow water. Steering on land 
is accomplished by a single pivoted rear 
wheel, which serves as a rudder when the 
odd craft is afloat. The pontoons may be 
used to house extra fuel tanks on extended 
cruises, or they may be removed, together 
with the wheels, if it is desired to operate 
the amphibian solely as a motor boat. 





APPARATUS GRADES MILK 
ACCORDING TO COLOR 


GrapDING of milk according to color was 
demonstrated at a recent convention of 
dealers, by the use of an instrument 
known as a colorimeter. A specimen of 
milk is placed in the apparatus and a 
beam of light is passed through it; the 
amount of light transmitted is then care- 
fully measured, for it is known that high- 
ly-colored milk transmits less light than 
milk of low pigmentation. Tests are being 
made in an effort to breed cows that will 
give milk of a standard yellow color. 
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PORTABLE MAKE-UP KIT 
HAS LIGHTED MIRROR 


CoMPACTLY stored in a small suit case, 
a new theatrical make-up kit includes a 
mirror illuminated by two neon lamps. 
he mirror, flanked by the neon tubes 
fastened to the inside lid of the kit. When 
opened and connected to an electric out- 
let. the portable unit provides a lighted 
dressing table handy for amateur actors 
ind especially for professionals on tour 


with traveling theatrical companies. 


ELECTRIC EYE AIDS STUDY OF ENZYMES 
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LIGHTWEIGHT TRACTOR GUIDES ITSELF 











A NEw lightweight farm tractor re- set for it; if it meets 
cently demonstrated in England auto- some obstruction, such as f 
matically guides itself even though its _a large bowlder, the trac- 


operator releases the controls, as tor will automatically ; 
shown in the illustration. When stop, thus preventing / 
started, the two-wheeled machine’ serious damage being 

draws a plow straight on the course done to the plow. j } 





Tractor following course set while operator walks alongside 


UsInG a combina- 
tion of electrical in- 
struments, a Yale : 
University scientist 
has confirmed the 
theory that the or- ee 
ganic substances {_ 
known as enzymes 


have a direct chemi- CLAMPS FOR FUSE CLIPS 
cal part in decom- GIVE TIGHT CONNECTION 


posing foodstuffs and 


‘ 
\ 





causing fermenta- LoosE CONNECTIONS between contact 
tion. The rapid re- clips and the metal ends of high-voltage 
actions of the en- cartridge fuses often cause loss of power 


aymes were detected and burning out of fuses. To eliminate this 
by meansofaphoto- danger, a new: safety clamp fits over the 
electric cell,andam- blades of the fuse clip, as shown in the 
plified by a radio diagram above. When a small, insulated 
tube.-The impulses knob is turned, the jaws of the clamp 
were then automat- tighten around the clip blades, thus align- 
ically recorded by an__— ing sprung or uneven clips and insuring a 
electrocardiograph,a perfect connection with the fuse. The de- 
device generally used vice takes an equally firm grip on all sizes 
to register graphi- of clips, and should prove particularly use- 
cally the movements _ ful on heavily loaded electric lines where 


Photo-electric apparatus which reveals role of enzymes in fermentation of the human heart. fuse replacement is frequent. 


ODDEXERCISINGTABLE 
MASSAGES MUSCLES 


StoMAcH and back muscles are 
said to be strengthened by a novel 
exercising table invented by a Cali- 
fornia physician. The subject lies 
prone on a flexible mat stretched 
across a padded roller which pro- 
trudes through a recess in the table 
top. Actuated by a motor-operated 
worm gear, the top slides back and 
forth so that the subject’s muscles 
are gently massaged and exercised 
by the roller. The roller is adjust- 
able for height, and the sweep of 
the moving table top also is subject 


to control. 








As the table top moves back and forth, a padded roller massages the muscles of the abdomen or back 
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SPREADS TORCH FLAME 





made easier by a new flame-spreading at- 
tachment. Fastened to the torch nozzle 
with a set screw, the device flattens out 
the flame to four times its normal area. 


tions where a wide, flat flame is desirable. and landings. 


Auto fitted with a new attachment which is connected to the speed- 
ometer, and measures the distance traveled in feet instead of miles 


ANGEROUS amounts of dust in 

the air can easily be detected 
with a new dust-counting apparatus 
which combines an air sampler and a 
microscope in one unit. When air is 
drawn into the moistening chamber 
of the device by means of a bulb- 
type air pump, the dust present set- 
tles on a circular glass plate. The in- 
strument is then placed over an il- 
luminating box, and the dust ex- 
amined with the microscope, which is 
equipped with a special eyepiece ruled 
off into accurately calibrated squares. 
The observer counts the number of 





MEASURES DISTANCE CAR RUNS IN FEET 


CONNECTED to the 
speedometer mech- 
anism of an auto- 
mobile, a new acces- 
sory now on the 
market measures the 
distance traveled in 
feet instead of in 
miles. The device has 
a calibrated dial 
which will register 
up to 100,000 feet, 
at which point it 
automatically re- 
turns to zero. The 
meter can be set and 
operated independ- 
ently of the mileage 
recorder, and should 
prove especially use- 
ful to surveyors and 
other technicians de- 
siring measurements 
in terms of feet. 








dust particles within the squares and 
multiplies this figure by 100,000 to 
determine the dust count for one 
cubic foot of the air sampled. The 
unit will be used to keep an accurate 
check on dust concentration to pre- 
vent the contraction of lung diseases 
among workers in mines, quarries, 
tunnels, and industrial plants. 


JANUARY, 1937 








SRP 









Above, the air 
sampler opened 
to show mois- 
ture chamber 
and glass plate 
on which dust is 
captured. Left, 
a typical field 
with dust under 
squares. Right, 
counter in use 


PLANE HAS LIGHTS ON LANDING GEAR 


O CUT down 

air resistance 
and conserve space 
in the fuselage and 
wings, a new high- 
speed monoplane 
just completed for 
the British Royal 
Air Force has its 
landing lights 
the 
streamline wheel 
coverings. Curved 
lenses set flush 
with the housings 
protect the bulbs 
REMOVING paint with a blowtorch is and reflectors. 
The lights cast their 
beams parallel to 
the ground, giving 
glareless illumina- 
The spreader also is useful in other opera- tion for take-offs 





Folding stilts, 
carried to the 
scene of a pa- 
rade or sports 
event, allow a 
short person to 
see everything 





























STILTS MAKE 


PORTABLE 
BLEACHERS 


SHORT PERSONS in 
the rear of a group 
of spectators are 
aided by novel met- 
al ‘“‘stilts,” shown be- 
low. Fitted with toe 
straps and made in 
hinged sections, the 
collapsible supports 
are folded into a 
compact unit for 
ease in carrying. 
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FISH FIGHTS are AN IMPORTANT FORM OF 
GAMBLING IN SIAM..NATIVES STAKE EVERYTHING 
THEY OWN ON COMBATS BETWEEN BETTAS, vicious 
LITTLE FIGHTERS THAT BATTLE TO THE DEATH 7 THE BEAUTIFUL FLOWERS OF THE 


YUCCA PLANT cannot FRUCTIFY 












—PRODUCE SEEDS-WHERE THERE ARE NO 
YUCCA MOTHS nor Does THE MoTH 
POLLINATE THE FLOWERS BY ACCIDENT. THE 
FEMALE MOTH DELIBERATELY COLLECTS THE 
POLLEN AND APPLIES IT TO THE STIGMA 
MORE SKILLFULLY THAN IT COULD BE 
DONE BY A TRAINED HORTICULTURIST / 


















“DouBLt Coconuts” WEIGHING UP TO FORTY POUNDS, GROW ON THE 
ALMOST INCREDIBLE COCO-DE-MER PALM. Forcenturies 
THE HUGE SEEDS DRIFTED ASHORE IN THE ORIENT, AND REMAINED 
A DEEP MYSTERY UNTIL THE DISCOVERY OF THE SEYCHELLES ISLANDS 
NORTHEAST OF MADAGASCAR, DISCLOSED THEIR SouRcE J 






WIRELESS COMMUNICATION IS BELIEVED TO BE OLD 
STUFF TO MOTHS AND BUTTERFLIES. LOOK AT THE 
ANTENNAE OF THE CECROPIA MOTH (Here 


GREATLY MAGNIFIED), THROUGH WHICH IT 














RECEIVES THE CALLS OF DISTANT MATES 





SPORTING & BODY SO COMPRESSED THAT, WHEN VIEWED 
THE AMAzinG PROBOSCIS MONKEY or OHN Spl cogarped pear i, THE 
BorNEO SHOULD BE ASHAMED TO LOOK OR KS U . SH AND 
HIMSELF IN THE FACE 2 COMPARED WITH HIS EXTENDS Mts biegseccasg ang ate anally staat 
potmarmtbeting eng! Rpmaye ont UNSUSPECTING PREY f HE GETS ADDED EFFICIENCY 
SCHNOZZLES OF CYRANO DE BERGERAC AND i 

Jimmie DURANTE ARE MERE SHOE BUTTONS? ff OF EACH OTHER, GIVING HIM A WIDE RANGE OF VISION 7 
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’ World’s 
| Biggest Irap | 


YIELDS BONES OF 
PREHISTORIC ANIMALS 


ae 













A ground squirrel trapped in the black, tarry 
ooze of a strange pit near Los Angeles, Calif. 
Caught like an insect on fly paper, a victim 
sinks gradually into the depths of the mass 


ROM the world’s largest trap, a 
swamplike pit of black, tarry ooze 
not far from Los Angeles, Calif., 
scientists are unearthing the hones of 
strange animals that roamed the North 
American continent long before the dawn 
of recorded history. Called the “black 
springs,” the deadly snare still traps un- 
wary animals and birds to add to its 









































buried collection of skulls, tusks, and ver- A relic of a prehistoric 
tebrae. battle: the skull of an 
Formed thousands of years ago,. the ancient tiger with one of 


: r . the long, saberlike tusks 
natural trap consists of large surface pools iohen a Sinan tad 


of a sticky viscous fluid that seeps up been worn by chewing food 
from an unknown underground source. 
Although the outer edges have hardened, 

° - ’ . 4 
the centers remain soft ¢nd treacherous. carried on, more than 3,000,- 
In dry weather, dirt and sand collects to 000 bones have been dug from 
conceal the tarlike swamp; in the rainy _ the pit in the last thirty years 


season, water hides the dangerous morass, —mute evidence of the huge 

making it appear as innocent as a rural _ toll of animal life taken by ‘echaaahh . ie ag a ey 
. : = - z > RP cientific workers recovering the bones of primeval ani- 

mill pond. the deadly trap. Fortunately mals from the big trap where they have lain for centuries 


Chickens, cats, dogs, and squirrels now for science, the tarry ooze is 
stray into the pit just as their ancestors an ideal medium for preserv- 
did centuries ago. There is no click, no ing bones. Even the tiny ear bones of snapped and shattered in some deadly 


snapping of powerful steel jaws, but sud- animals, seldom found at other excava- fight. The stubs of the broken teeth were 
denly the frightened victim finds itself tion sites, have been unearthed here in worn and blunt, indicating that the animal 
held as fast as an insect on a sheet of fly great numbers. had continued to use them long after they 
paper. Its frantic struggles are futile, for From the bones, scientists have recon- had become useless as an offensive weapon. 
gradually it sinks into the depths of the _ structed the skeletons of animals, some of No longer able to stab his prey with 
sticky mass. which roamed the earth centuries before powerful thrusts of his giant head, the 


Although excavations are still being the appearance of man—cats four feet tiger had changed his hunting habits and 

high, gigantic bears, the nature of his food. Probably it was 
ensemble ik dae ch aaa elas aa mammoths larger _ this reason that led the old warrior to the 
roamed the California countryside before man came than modern ele- trap he had avoided for so many years. 
phants, wolves of a Enticed by some helpless animal caught 
species now extinct, in the bog, the great beast had strayed too 









and huge, giant- near the brink, and met his death. 
winged birds  out- Because of the warm climate, bodily tis- 
stripping in size the sues are not preserved as they are in the 
condor, the largest fly- arctic, where the body of an ancient mam- 
ing bird that is alive moth was recently found so perfectly re- 
today. frigerated that the flesh could be eaten. 
Some of the bones The great California trap has preserved 
tell strange tales. Dr. an almost complete representation of life 
John C. Merriam, presi- as ‘it was lived in the days when the tarry 
dent of the Carnegie pools were formed. By carefully digging, 
Institution in Washing- _ scientific workers are recovering the skele- 
ton, D. C., discovered tons, assembling them, and placing them 


the skull of an ancient in museums to give a vivid record of the 
tiger whose long, saber- wild life that inhabited the prehistoric 
like tusks had been world before man appeared on the scene. 
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HE holiday season brings 

into the spotlight the Christ- 

mas tree; the Christmas tree 

suggests others of the so- 
called evergreens, and that brings us 
to a fascinating subject for our mi- 
croscopes. For in the plant family 
that goes by the name of gymno- 
sperm, and which includes the spruces, 
firs, and other trees so popular at 
yuletide, there is an endless array of 
material for the microscope hobbyist 
—material which, in most localities, 
is readily available at any time of 
the year. 

The gymnosperm family of trees 
can claim distinction for being one 
of the most ancient. The coal you burn 
contains abundant evidence that pines and 
other members of the family flourished in 
prehistoric times when the coal beds were 
being formed from dying vegetation. The 
word “gymnosperm” means “naked seeds.”’ 


That is, the seeds of trees in this family 
ire not formed in a pod or other protec- 
tive structure. The naked-seed family con- 


hemlock, pine, cedar, fir, 
tamarack, juniper, 
and plants 
and called 


tains the spruce, 
cypress, yew 
arbor and other trees 
commonly grouped together 
evergreens; and a number of plants which 
are not very commonly known, such as 
the tropical fernlike cycads 

The common pine tree is probably the 
best-known member of the gymnosperm 
family, and it usually is employed as a 
speciment for studying the general char- 
acteristics of the group. You ought have 
no trouble obtaining adequate supplies of 


redwood 
ViIL& 


pine-tree or related material for micro- 
scopic examination. Even in your own 
parlor, at Christmas time, you can pro- 
cure a few leaves (needles), some small 
branches, and perhaps a few cones: and 
almost anywhere you can pick up blocks 


of pine wood which can be converted into 
revealing greater beauty than 


specimens 


% ) 


A young cone being sliced 
free-hand with a scalpel. A 
piece of soft wood makes a 
handy little chopping block 


SELECTING 
A SPECIMEN 


Stems, leaves, and 
sometimes cones 
can be snipped off 
decorative  ever- 
green shrubs, for 
use as specimen 
material for micro- 
scope examination 






you ever imagined 
could exist in a 
piece ot wood 


Briefly, the life 
history of a pine 
tree is as follows: 


The plant youknow 
as a tree is a 
rophyte, whose job 


Spo- 





is to produce 
spores; and these ’ 

’ > = 
spores are devel- an: 





oped in structures 
known as 
phylls 
The sporophylls of the pine are special- 
ized leaves collected into groups common- 
ly known as cones. They appear in late 
spring. There are two kinds of them, as 
you will discover by examining a pine tree 
carefully. The staminate, or stamen-pro- 
ducing, cones composed of microsporo- 
phylls are the smaller. Each scalelike 
leaf contains two spore-producing cham- 
These develop spores, OF pollen, in 


sporo- 


bers. 


+ 


such abundance that, in a pine forest, it 


may rain down like golden snow. The 
pine, being a primitive plant, depends 
largely upon vast numbers of spores to 
carry on its life chain 





icroscope on 


Holiday Evergreens Will Introduce 
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You 


To the Important Family of Plants Called 
Gymnosperms, and Furnish the Materials 


For Countless Hours of Fascinating Study 


By Morton C. Walling 


Here a yew leaf, 
held between the 
halves of a split 
carrot, is being 
sectioned with a 
razor. A little 
water is placed on 
the upper surface 
of the blade to 
float the sections 


Left, dehydrating 
a small plant spec- 
imen withethylene 
glycol mono-ethyl. 
This liquid, sold 
as a cleansing sol- 
vent, is used by 
some observers in- 
alcohol 


aN Be stead of 


The megasporophylls group together in- 
to larger cones; and it is these that most 
people recognize as pine cones. They are 
sometimes called carpellate cones. On the 
upper surface of each of the leaflike 
megasporophylls are two megaspores. 
Communicating with the interior of the 
structure containing the megaspores is a 
slender passage, the micropyle. When the 
golden spores from the microsporophylls 
fall on the megasporophylls, some of them 
enter the slender passage, where fertiliza- 
tion takes place. 

Under the microscope, a grain of pollen 
from the pine tree reveals itself as a tiny 
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structure with two wings. The wings real- 
ly are tiny air sacs that enable the pollen 
grain to travel long distances on the wind. 

If you wish to make a permanent slide 
of some pollen grains, let them remain in 
a cardboard box, or in a bottle with a 
cloth stretched over its mouth, until dry. 
Then put the pollen into a smal! amount 
of turpentine in a test tube or vial. Sev- 
eral days may be required for the turpen- 
tine to replace the air in the grains. When 
this has been done, clean a cover glass, 
put a small amount of balsam in its cen- 
ter, and transfer the pollen to it after 
excess turpentine has been drained off. 
The pollen should be arranged in a thin 
layer. After the balsam has hardened on 
the cover glass, drop a little balsam in the 
center of a one by three-inch slide and, 
if necessary, warm it or add a trace of 
xylol to thin it; then carefully lower the 
cover glass carrying the pollen, balsam 
side down, on the slide. By gentle pres- 
sure, force out any air bubbles that you 
may have trapped. You can mount pine 
seeds in a similar manner. 

The staminate and carpellate cones of 
the pine or other gymnosperms can be 
examined by splitting them down the cen- 
ter with a knife and examining at magnifi- 
cations up to fifty diameters. Presence of 
much resin sometimes makes it difficult to 
do the splitting, but a bit of xylol will 
keep the blade lubricated. Remove a sin- 
gle scale or leaf from one of the smaller 
staminate cones, and examine it. Note 
the elongated pollen sacs on its lower sur- 
face. By opening these sacs when the pol- 
len is about ripe, you can obtain sup- 
plies of grains. On the scales of the 
larger carpellate cones, you can observe 
the two ovules. 

Leaves of gymnosperms resemble nee- 
dles or scales. A good example of the 
needle-type leaf is provided by the pine, 
and of the overlapping-scale type, by the 
arbor vite used so widely as a decorative 
evergreen shrub. Leaves of gymnosperms 
are constructed to withstand dry soils 
and weather. That is largely the reason 
why pines are able to grow on hilltops, 
mountain sides. and other places where 


Finding New 
Wonders in 
Shavings 


shavings in sizes to fit 
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Your Christmas Iree 


r 


there is relatively little moisture. Examine 
a cluster of pine needles. Note how slen- 
der and thick-bodied they are, how close 
they are together, and how they usually 
point upward where the sun will not strike 
them squarely. All these are precautions 
against too rapid loss of moisture. 

In examining a whole pine needle at 
low power—twenty diameters or so—you 
will observe that it carries rows of glass- 
like spines along its edges, with their 
points turned toward the tip. You can 
feel these spines by pulling the leaf be- 


The photographs below and at the right show how longitudinal sec- 
tions of wood can be cut with a sharp block plane, clipped from the 
under the cover glass, and 
microscope. Such specimens may be examined dry. By adjusting the clips 
to press on the cover glass, as shown, you can hold the sections flat 


placed in the 












PINE LEAF, TWIG, AND WOOD 
AS SEEN BY THE MICROSCOPE 


At the upper left is a magnified cross 
section of a pine leaf, or needle, show- 
ing its various parts. Above, a cross 
section of a twig, cut free-hand like the 
cone on the opposite page. At the left is 
a cross section of pine wood as seen by 
polarized light. Note the alternate lay- 
ers of thin-walled and thick-walled cells 


tween your fingers. You can see also the 
stomata, or breathing pores, in lengthwise 
grooves, this arrangement being a further 
provision against moisture loss. 
Satisfactory sections of a pine needle 
can be cut free-hand by holding it be- 
tween two pieces of elder pith, potato, 
apple, or carrot. Hold the blade of the 


razor—and it must be a perfectly sharp 
blade—in a horizontal position so you can 
draw it toward you, across the pine nee- 
dle. Place a little water on the upper sur- 
(Continued on page 101) 


face of the 

























Latest Inventions 
‘os « FLOUSEHOLD 











FASTENS SHADE TO 
TOP WINDOW SASH 
| With a new shade hanger 
F that fastens to the top 
| sh of the window, it is 













; possible to have ventila- 
| tion from the top without 
the usual nuisance of a 





flapping shade. The photo 
below shows how the 

























xe 5 
% , if PADS PROTECT ENAMEL. Housewives can utilize the 

~ +4 s space on top of ranges and refrigerators without scratching the 

1 ' : enamel surface, by using decorative pads now available in many 


colors and designs. Washable on top, they are backed with felt 


DUST MOP SHAKES ITSELF OUT 

The dust mop illustrated below has a self- 
shaking feature that makes it easy to clean. 
A sliding handle near the upper end of the 
stick is attached by means of a cable to the 
hinged mop. When the handle is slid back 
and forth, the 
mop is rocked in 
a snapping mo- 
tion that shakes 
out all the dirt 


POTATO DICER 


When a potato is placed in 
this ingenious device and 
the handles are pressed 
as shown, crisscross blades 
cut the vegetable into the 
long slivers required for 
French frying. The acces- 
sory also is useful for 
cutting up fruits for sal- 
ads and. other purposes 
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NOVEL STAND / 
FOR MATCHES 
The new pull-type 
matches, whichare 
struck by yanking 
them out of their 
container, are ac- 
commodated in an 
attractive smok- 
er’s stand now on 
the market. The 
supply of matches 
can be replenished 
with handy refills 
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TEA STIRRER. The teapot shown at the right is 
fitted with a metal shaft that passes down through 
the lid and has a double-headed spoon, like a pro- 
peller, at its lower end. When the knob at the top 
is twirled, the spoon revolves and stirs the tea 
































SALT SHAKER IS 
DAMP-RESISTANT 
Because it has a top 
made of diatomaceous 
earth, which is very 
porous, the salt shak- 
er at the left is said 
to remain unclogged 
in even the dampest 
weather. The top ab- 
sorbs excess moisture 





CAKE SERVER 


Putting a piece of pie 
or cake on a plate is 
an easy operation with 
the knife shown below. 
A thumb lever pushes 
a sliding arm out over 
the blade, depositing 
the pastry neatly on 
the plate for serving 





RECIPE REEL. Favorite recipes clipped 
or copied from newspapers and magazines 
are pasted onto a linen roll reeled on spools 
inside this holder. Knobs spin the roll 







WASHABLE PAPER TOWELS. When 
they are soiled, the paper towels shown be- 
low can be washed and used over again. 
They are said to withstand several laun- 
derings without losing their soft texture 








COLD ROLLING PIN. Made of alumi- 
num, this hollow rolling pin is filled 
with ice cubes for making pastry that 
calls for cold rolling. The metal con- 
struction makes it almost unbreakable 














WINDOW-WASHING CHAIR. A comfortable, high-backed chair that 
is easily and securely fastened to the window ledge, permits the house- 
wife to wash windows in safety. The device folds fat when not in use 
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A dummy posed to illustrate the method of finding latitude, or « 
tance from the equator, with cord, nails, and a piece of cardboard 


By GAYLORD JOHNSON 


YEW people know the latitude and longi- 
tude of the spot where the y live, Yet, 
with no instruments other than a watch, 
a few nails, a length of cord or wire, and 

an almanac, you can locate your house or back yard— 
just as a navigating officer on a ship or a plane establishes 
his position with the aid of a sextant and other apparatus. 

This rough-and-ready method of finding your position 
on the face of the globe depends on an elementary prin 
ciple ol astronomy Carried out carefully, it enables 
anyone to find his latitude, or north-and-south position 
yn the earth, and his longitude, or east-and-west posi- 
tion, with a reasonable degree of accuracy. 

First of all, exactly what is latitude? Glance at any 
globe or map of the world and run your finger along a 
“meridian” line from the equator to the pole. You will 
find it divided into nine equal parts, numbered by tens 
from zero to ninety. These figures indicate latitudes, or 
degrees north or south of the equator. Your first prob- 
lem, then, is to tind how many degrees your house is 
north of the line of the equator, if you live in 
the Northern Hemisphere, or south of the equator 





Back-Yard Navigation 
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“SHOOTING THE SUN” 
Drawings above show how to 
sighting target. Right, how the 


sun appears through the peep 
lined up correctly 






















AN EASY WAY TO 
FIND YOUR LATITUDE 
AND LONGITUDE 


if your home happens to lie in that section of the world. 

Now examine the photodiagram reproduced here, and 
you will notice that finding your latitude simply amounts 
to measuring the number of degrees in an angle formed 
by two imaginary lines that pass through the earth’s 
center. The first line is formed by the plane of the 
equator, and the second by a line dropped from your 
zenith, the point in the heavens directly above you, to 
the center of the earth. So, if you can set up a device 
which will enable you to create and measure this angle, 
you can determine your latitude. 

To do this, find a tree with a small limb about six or 
eight feet above the ground. Cut this branch off close 
to the trunk, and drive a good-sized nail horizontally into 
the stub left on the tree. Now suspend a length of wire 
or cord from this nail and weight it down with a rock, 
flatiron, or other heavy object. When this wire comes 
to rest, you will have an improvised plumb line that 
points from your zenith to the earth’s center and forms 
one side of a triangle which includes the angJe you want. 

Next, fasten a loose limb or large piece of wood to the 
base of the tree trunk so that you can nail the plumb 
line to it in an immovable position, as shown in the il- 
lustration. It is a good idea to have this vertical wire an 
even number of feet between the upper nail in the limb 
stub and the lower nail at the base of the tree. Six feet 
is a convenient distance, and is used in the illustrations. 

Now take another length of wire or cord, twist a loop 
in one end, and hook it over the lower nail. This will 
form the second side of your triangle and should be 
considerably longer to start with than the plumb line. 

You are then ready to find the 
third side, which will not be a 
length of wire but an imaginary 

line between the sun and your eye. 
From a stiff piece of paper or 

a bit of cardboard, make a small 
sighting target pierced with a nail 

\ hole, as shown in the accompany- 
a4 ing illustration. This slips over 
the second wire and slides up and 
down along it. In making the 
target, use a bit of photographic 


the cardboard 
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eye when you “shoot the sun.” - 

You are now ready to make a direct observation of the 
sun. At noon, when the sun is at its highest point in the sky 
for the day, stand back from the tree with the second wire 
held tautly over your head and gripped with your right 
hand, as the puppet is doing in the picture. Now slide the 
sighting target along the wire into a position where you can 
see the sun and the upper nail at the same time. Walk back 
and forth, and adjust the target so that you use the shortest 
possible length of wire that will allow you to sight the sun 
and nail through the peep hole. 

To obtain this shortest possible length, you may have to 
stand on tiptoe or squat down, depending on whether your 
particular latitude is far north along the Canadian border, 
or south along the Gulf of Mexico. To check yourself on 
this important point, gauge the angle formed by the imagi- 
nary sighting line and the wire. If it appears to be a right 
angle, you can be pretty sure that you are observing cor- 
rectly, for it will always be a right angle if the shortest 
possible length of wire is being used. 

Do your sighting carefully, so that the upper nail appears 
to bisect the sun across its center. When you are sure that 
you have the objects lined up and are using the shortest 
possible length of wire, mark the wire at a point exactly 
opposite the peep hole. Then measure the distance from 
that point to the lower nail. 


film negative over the peep hole, to prevent injury to your 
pin 
/ 






OU now know the dimensions of two sides of the right- 

angle triangle you have set up. For the sake of conven- 
ience in referring to the diagrams on these pages, call the 
plumb line A, the wire holding the sighting target B, and 
the sighting line between sun, nail, and peep hole C. 

Lines A and C form an angle between the plumb line and 
the position of the sun, and this angle includes two others. 
One is the latitude angle you want, and the other is the 
angle the sun is south of the equatorial plane (its “decli- 
nation’) on December 22, which is the day we have chosen 
for our illustration. 

Any complete almanac, such as the World Almanac, or a 
good nautical almanac, contains tables showing this decli- 
nation angle of the sun for each day in the year. On Decem- 
ber 22, the sun is about twenty-three and a half degrees 
south of the equator. Your job then, is to measure the large 
angle formed by lines A and C, and subtract the declination 
angle. The result will be the latitude angle you want. 

The easiest way to do this is to draw your triangle on 


long. Using this as a diameter, swing a 
semicircle around it with a compass. Now 
draw in line B, which you measured pre- 
viously, stretching it between the bottom 
point of the plumb line and the edge of the 
semicircle. Then complete the triangle by 
drawing line C, which will make a right 
angle with line B. With a protractor, meas- 
ure the angle formed by lines A and C, 
subtract the declination angle, and the 
job is done. 

The accompanying sketch shows an ex- 
ample of this measuring procedure. In 
this instance, the date was December 22, 
the plumb line six feet long, and, after 
shooting the sun, line B turned out to be 
five feet, four and a half inches. A pro- 
tractor placed over the angle AC indi- 











cated that it measured about sixty-three Diagrams for computing latitude at Miami, 
and a half degrees. The latitude, there- Fla., and Philadelphia, Pa., on December 22 


How the sun’s ‘“‘declination,” or angle with the plane of the equator, varies between the winter 
solstice, December 22, and the summer solstice, June 22. This affects computations for latitude 
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: : } 5 Poe : This picture represents the situation on December 22, when the sun reaches 
paper, at a scale Ol about one inch to the loot. It youl its maximum angular distance south of the equator. The diagrams below are 
plumb line is six feet long, draw a vertical line six inches based on observations made on this day, and allow for this “declination” 


fore, figured out as sixty-three and a half 
minus twenty-three and a half, or about 
forty degrees—approximately the latitude 
of Philadelphia, Pa. 

This method can be followed for any 
observations made in the northern hemi- 
sphere during the period when the sun is 
south of the equator (from September to 
March). However, when the sun is north 
of the equator, as it is during the summer 
(from March to September), the decli- 
nation angle must be added, not sub- 
tracted, to the angle formed by the lines 
A and C to get the angle of latitude. For 
observations in the southern hemisphere, 
the procedure must be reversed—the decli- 
nation angle being subtracted during the 
period from March to September and 
added from September to March. 

Incidentally, if you happen to observe 
on either March 20 or September 23, you 
can ignore the sun’s declination entirely, 
for on those dates Old Sol is exactly on 
the plane of the equator and has no decli- 
nation. On every other day of the year, 
however, this declination angle must be 
either added or subtracted. 

Best results will be obtained if you first 
try the experiment with a friend. One of 
you can hold a watch and write down the 
measurements, (Continued on page 119) 
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Heated with iron i in a test tube, sulphur 
unites with the iron to form iron sulphide, and 
a steady, red glow spreads through the test tube 


By 
Raymond B. Wailes 


ITH one notable exception, 
you probably have never en- 
countered hydrogen sulphide 
gas outside your home chemi 


cal laboratory. Organic substances that 


contain sulphur form this gas when they 
eals its presenct 


decompose. Its odor rev 


around some oil wells and refineries. In 
mines, it often occurs as a result of the 
decomposition of mineral compounds of 


sulphur, such as iron pyrites, and miners 
know it by the appropriate name of “stink 
lamp.” If you have ever been unfortu 
nate enough to get a whiff of a bad egg, 
you too are familiar with the characteris 
tic smell or hydrogen sulphide 

Happily, the many interesting experi 
ments that hydrogen sulphide gas provides 
an be carried out without distress to even 
a fairly fastidious nose, for ““H,S” is as 
easy to get rid of as it is to produc 

Heating a little sulphur in a test tu 
together with a piece ( candie or son 
pure paraffin, affords an ideal way of mak 
ing small quantities of hydrogen sulphide 
gas. At the end of the experiment, you 
an let the molten contents of the tub 
solidify and set it away without danger of 
spilling, ready to be reheated for subst 
quent use at any future date. Other kinds 
of wax will also generate hydrogen sul 


phide gas when heated with sulphur, as 
will vaseline or olive oil. You should find 
it possible to obtain a good flow of the 
gas simply by boiling sulphur in a test 
tube or flask and keeping it molten while 


you bubble illuminating gas through it 
\ drop of water placed upon a frag- 
ment of aluminum sulphide produces 


Home-Laboratory ‘lests 





IN SPITE OF ITS VERY UNPLEASANT ODOR, THIS GAS 
IS WELL WORTH MANY HOURS OF STUDY AND EXPERIMENT 


hydrogen sulphide gas. To make alum- 
inum sulphide, place equal parts by 
weight of aluminum and sulphur in a 
crucible and close the top of the ves- 
sel with a wad of ordinary clay, mold- 


the heat 


ed over the top, to» prevent 
from volatilizing and driving off the 
sulphur. If the crucible is a small one 


of porcelain, it may be heated over a 


laboratory 
larger, 


When a 
used, it 


Bunsen burner. 
fire-clay crucible is 


should be kept red-hot in a bed of live 


coals 
about 
you find inside, after cooling the cru- 
cible, is aluminum sulphide and should 
be kept in a tightly stoppered bottle. 
A more familiar way to make hydro- 
gen sulphide gas employs dilute acid 


and 


a 


the family furnace will do—for 
twenty minutes. The product 


metallic sulphide, usually iron 


sulphide. This chemical, also known as 
ferrous sulphide, is easy to make for 
yourself. Simply heat a mixture of iron 
filings and sulphur in a test tube, over 
a Bunsen burner or an alcohol lamp. 
‘Flowers of sulphur” may be used. The 


iron 


test tube 


LIQUIT 


SEAL 


must be 


in very small particles. 


When you heat the contents of the 








the sulphur melts and unites 


with the iron to form iron sulphide. A 
steady glow like that of a volcano spreads 


through the tube as the reaction takes 
place. When the tube is cold, you can 
break it open and reclaim the iron sul- 


phide, or you can leave the tube intact 
and pour the acid into it to make the hy- 
drogen sulphide gas. Some hydrogen will 
also be produced as an impurity, because 
of a residue of uncombined iron in iron 
sulphide prepared in this way, but this 
will not interfere with your tests. 

You can make a serviceable generator 
for hydrogen sulphide gas from a glass U 
tube. Mount it on a stand and place 
some beads in the bend. Insert 
lumps of iron sulphide in one limb, and 
close this side of the U tube with a one- 
hole stopper carrying a bent glass tube, 


glass 


a short length of rubber tubing, and a 
pinch clamp. Pour dilute acid—hydro- 
chloric acid will serve—into the other 


limb of the tube. When the pinch clamp 
is opened, the acid descends in the tube 


and comes in contact with the iron sul- 
phide, liberating hydrogen sulphide, and 
the gas issues from the rubber tubing 


Close the pinch clamp, and the pressure 
of the trapped gas forces the acid away 
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SOLUTION 
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A “SCRUBBING TOWER” 
THAT YOU CAN MAKE 


This homemade apparatus will 
keep your laboratory from being 
contaminated by the hydrogen sul- 
phide gas you produce in these ex- 
periments. It will also be handy 
when you work with chlorine and 
other acidic or corrosive gases 
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from the iron sulphide lumps and stops 
the generation of hydrogen sulphide. 

If a larger generator is desired, you can 
place the sulphide lumps in an Erlenmeyer 
or Florence flask, fitted with a two-hole 
stopper that carries a funnel for admit- 
ting the acid and a tube for delivering the 
gas. A separatory funnel serves best, since 
it has a stopcock that can be closed after 
the acid is admitted; a “thistle” funnel 
also can be used, but the gas is likely to 
escape through the funnel and contami- 
nate the surrounding air. 

When concentrated, hydrogen sulphide 
gas is poisonous, and you should never 
deliberately inhale it. Even in traces, it is 
unpleasant; it can be smelled when only 
one part of hydrogen sulphide gas is pres- 
ent in 700,000 parts of air. For peace in 
the household, as well as for your own 
sake, you had better make arrangement to 
dispose of the left-over gas you produce. 

This may be done with the aid of a 
homemade “scrubbing tower’ that ab- 
sorbs most, if not all, of a stream of hy- 
drogen sulphide gas passing through it. 
Whatever gets past the scrubbing tower 
can be led through a rubber tube to an 
open window and discharged without giv- 
ing the impression that a large consign- 
ment of thoroughly rotten eggs has been 
dumped in the vicinity. You can make 
the device from a piece of metal pipe or 
of large glass tubing. Fill the tube with 
small pebbles or with broken glass to 
present a large surface area in contact 
with the gas, and close it with two-hole 








AN INEXPENSIVE _ sandwich 
toaster, costing less than a dol- 
lar, can easily be transformed into a 
convenient hot plate for heating your 
laboratory beakers and flasks. Re- 
move the superfluous top section, aft- 
er detaching the part of the heating 
element that it contains. This may 
be done without breaking the wire, 
since screw bolts are used to make 
fast the ends of the resistance coil to 
the insulating support. Usually there 
is enough room in the bottom 
tion to string the wire removed from 
the lid directly upon the insulating 
medium, which in cheaper makes is 


sec- 










stoppers at top and bottom. 
Dilute alkali solution, made by 
dissolving a spoonful of lye in 
a half pint of water, drips over 
the pebbles or glass from a sep- 
aratory funnel inserted at the 
top of the tube. The liquid 
runs off through a glass tube 
in the lower stopper, and into 
a flask, where it should be cov- 
ered with a thin layer of oil to 
prevent the escape of any hy- 
drogen sulphide gas that it has 
absorbed. 


This simple gas gener- 
ator can be used for 
making hydrogen sul- 
phide. When the pinch 
clamp is opened, acid 
comes into contact with 
lumps of iron sulphide 


CLAMP 


RUBBER 
TUBE 


REACTING 
SUBSTANCE 


GLASS 
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GLASS 
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Toaster Makes a Hot Plate 


an asbestos sheet. Take care that 
no adjacent loops touch one 
another and produce a short cir- 
cuit. If you cannot add the top 
resistance coil to the bottom half, 
then strip out the entire heating 
element and rewind the bottom 
half of the toaster with one of 
the 550 or 660-watt replacement 
coils sold for the purpose. They 
cost only a dime and can be 
used, of course, directly upon 
the 110-volt current of your 
home lighting circuit. 
































How the sandwich toaster is altered 
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with Hydrogen Sulphide 


RUBBING PRODUCES 
MYSTERIOUS LIGHT 


A peculiar form of zinc 
sulphide emits light when 
subjected to friction. It 
can be used in the mysti- 
fying stunt shown below 







































any apparatus in which you 
are using hydrogen sulphide with the 
scrubbing tower, so that excess gas will 
enter the tower at the bottom, as shown 
in an accompanying diagram. A _ goose- 
neck-shaped piece of glass tubing keeps 
the liquid from draining into the gas in- 
let tube. Rising through the scrubbing 
tower, the hydrogen sulphide is absorbed 
by the alkaline solution and removed, if 
the device is working properly. The rub- 
ber tubing from the top of the tower to 
the window takes care of any possible un- 
absorbed gas. The scrubbing tower can 
also be used for other gases of an acidic 
or corrosive nature, including chlorine. 

Hydrogen sulphide gas will burn, form- 
ing sulphur dioxide and water. With air 
it produces an explosive mixture, as you 
can show by letting some of the gas— 
which is heavier than air—flow down- 
ward into a test tube. When the test tube 
is inverted over a flame, a harmless flash 
of light occurs. 

The gas dissolves in water, yielding a 
solution that has feeble acid properties. 
Boiling the solution releases the hydrogen 
sulphide. 

A piece of white paper moistened with 
lead acetate turns brown or black in air 
that contains hydrogen sulphide. This test 
often is used to detect the presence of the 
gas. Traces of hydrogen sulphide in the 
air account for the tarnishing of house- 
hold silverware; the black discoloration is 
silver sulphide formed by the interaction 
of the gas with the metal. 

Hydrogen sulphide reacts with many 
other metals, and with solutions of their 
salts, to form metallic sulphides. Bubble 
hydrogen sulphide through a solution of 
antimony chloride, and you will get an 
orange-colored (Continued on page 115) 
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and a con- 
denser to a direct-current supply of 


neon tube 


CONNECT a 
about 100 volts, as shown, with a 
strip Of moist newspaper to act as a 


resistance. The light will flash at in- 


Disproving a Common Fallacy 


You probably have heard it said that 
hot water will freeze more quickly than 
To disprove this common fallacy, 
simply fill one can with cold water and 
another with hot, and set them both out- 
doors—if the weather is below freezing— 


cold. 


cold compartment of a 
mechanical refrigerator. Contrary 
to the popular idea, the cold water 
will freeze first. This is the logical 
result, as the hot water naturally 
lose its 


or in the 


requires a longer time to 
heat and reach the freezing point. 
The origin of the popular, erron- 
eous idea is a mystery 














Making a Vacuum Pump 


By FOLLOWING the specifications 
drawing above, you can maki 
um pump Ior 
same time demonstrate 


your laboratory, and 


a scientific ] 


When water flows through a constricted open- 


ing, you would 
that point. However, if a 
the side at the 

will be drawn in, instead of wate 
This device will raise water ove 


expect a greate! 


THE HOME 


Direct Current Makes Neon 
. Tube Flash at Intervals 


—— 





handy vacu 


pre ssure 
hole enters 


constricted point, air or 


coming out, 
twenty feet. 


water 


Scientitic Stunts 


EXPERIMENTER 


tervals, the current building up the 
charge in the condenser until it es- 
capes as a flash. If the resistance is 
increased by moving the wire along 
the strip, flashes are less frequent. 





Measuring Magnifying Power 





By MEANS of a sim- 
you can easily 
magnifica- 


RE ple test 


measure the 


VATER tion of a hand lens or 
microscope. With one 
eye, look through the 
lens Or microscope at a 





on the sheet of ruled paper, 
and with the other eye .; 

the at another piece of the 
yaradox. same ruled paper held 
: : a lens 

ten inches from the eye, 

at as in the photograph. 

from The number of spaces seen with the un- 


fying power of the lens, 





+ UNAIDED EYE 








This easy test will 
tell you how much 
magnihes 


aided eye that equal one space as seen 
under the lens is a measure of the magni- 












Me 
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Mirror “Ghost Images” 


PLACE a piece of metal on a mirror and 
allow it to stand for an hour. Then re- 
move it and breathe on the mirror, and 
the object’s outline will be seen on the 
glass. This is because the object has dis- 
placed the thin layer of gas held to all 
surfaces by absorption, changing the re- 
action to condensing moisture. 


Ny 
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Test Shows Why Steam Pipes Hammer 


BLow a small bulb into the sealed end 
of a bent glass tube, partly fill the bulb 
with water, and place the tube in a tum- 
bler of water as shown at the left. Heat 
the bulb until the water boils, and the 
tube will jerk violently up and down. The 
explanation is that when the steam from 
the bulb is condensed, water from the tum- 
bler rushes up the tube, only to be met by 
more steam coming from the bulb. Simi- 
larly, the hammering of steam pipes is 
caused by steam entering cold pipes and 
condensing, causing a rush of water to re- 
place it. 
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Two ways of making use of soda 
straws in your radio workshop— 
as a blower for cleaning receivers, 
above; and as a small-part retriever 
when used with a dab of wax stuck 
on the end as shown in the circle 


F THE many odds and ends 

that come in handy when con- 
structing radio equipment, few 
have more uses than a batch of 
ordinary soda straws. Made of 
heavy waxed paper, they provide a 
handy insulating material that can 
be slipped over bare connection 
wires when your supply of regular 
“spagetti’” tubing runs low. If no 
other means of protecting a tem- 
porary antenna lead-in is available, a soda 
straw slipped over the wire will insulate 
it from the window sill. Even small radio- 
frequency chokes can be wound on soda- 
straw cores to good advantage. They are 


NEW SOLDERING IRON 
IS DOUBLE-ENDED 


Comp LeteE flexibility is featured 
in the latest soldering iron. Unique 
in construction, the new double- 
ended tool consists of a non-scal- 
ing soldering rod and a heating 
core mounted on a convenient han- 
dle. For jobs in out-of-the-way 
places, the soldering rod can be 
extended six inches, while a pivot 
mounting allows the heating body 
to be set at angles up to 110 de- 
grees. Any one of three heats can 
be obtained simply by adjusting a 
rheostat built into the power cord. 
The heating unit, which is replace- A 
able, is of the quick-heating type. 


PLUG-IN CABLES SIMPLIFY 


CoMBINATION power cables provided 
with convenient plugs now make it an 
easy matter to wire the necessary “A,” 
“B,” and “C” power-supply connections 
to battery-operated receivers. Designed 
for use with the latest types of plug-in 
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When your supply of 
wires can be insulated withshort lengths cut from straws 





new 


“spagetti’’ tubing runs low, 


just the right diameter and can be mounted 
easily by slipping them over match sticks 
cemented in holes in the circuit’s base- 
board. When dust clogs a tuning condens- 
er in an eld receiver, a soda straw used as 


Handy Aids for 
Radio Workers 













straw can be used to protect 
antenna lead-in. Made of 
provides good insulation 


How a soda 
a iemporary 
waxed paper, it 


a blow-pipe will do a fine cleaning job. 
Another handy tool, a retriever for small 
parts accidentally dropped into a crowded 
chassis, can be made by putting a dab of 
chewing gum or soft wax on the end of a 
straw. In experimental work, tiny con- 
densers for neutralizing small capacities 
can be made from soda straws. Simply tie 
two straws together, side by side, with two 
lengths of thread and slip the wire from 
each side of the circuit into each straw 
from opposite ends. By pulling the wires 
out, or pushing them in, the amount of 
capacity can be easily varied. When the 
proper adjustment is obtained, a third 
piece of thread tied around the straws will 
serve to hold the wires firmly in place. 
—L. B. Ropsins. 


TRANSFORMERS FOR MIDGET SETS 


A 


dwarfs the 





makes this 
easy to use 


handle 


iron 


pistol-grip 
soldering 


BATTERY WIRING 


batteries, the new cords are 
provided with one large sev- 
en-prong plug for connec- 
tions to the receiver and 
three smaller three-prong 
plugs for the battery units. 


tube 
midg- 
et transformers 


regular 


Rapio experimenters who build midget receivers will 
find many uses for the tiny audio transformers now 
on the market. Housed in cylindrical metal cans 13¢ 
inches in diameter and 1! 
units resemble small choke coils. 
cuits employing acorn-type tubes, an entire multi 
stage amplifier can be installed in less room than that 
required by a regular type °50 amplifier tube. Spring 
clamps make the tiny units easy to mount. 


4 inches high, the midget 
When used in cir 
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Here Is a Diminutive Outfit a 

































That Is Specially Designed 
For Maximum Performance 
With Lowest Cost for Tubes 
And Other Parts Required 








BAND- 
SWITCHING 
UNIT 








OE 


> COUPLING 


CONDENSERS 0 eee 





riable condenser is opened so that it no 
longer is shorted out and the signal feeds 
through both condensers. Of course, a 
AN EASY SET separate switch could be used to short out 
TO OPERATE the variable condenser, but the method 
As shown in the view described allows all antenna adjustments 
above, . gg to be made by turning a single knob 
nounte nt >has- 
mounted om Ene enas- mounted on the panel. 
sis, to make the set 4 4 . 
readily adaptable. A The first step 1n the construction is to 
panel is needed only make the 2 by 7% by 9%-inch chassis 
for appearance. Left, from a heavy sheet of galv anized iron or 
the author using his ‘ <e ‘ j 
set, which brings in @luminum. If galvanized iron is used, 1 
foreign stations well is advisable to have the socket oF 
punched and the sheet bent to form the 
chassis. In most sheet-metal shops, this 


\" -THOUGH no larger than one of mfd. variable unit (C,)—are connected — will be done free of charge, the buyer sim- 


* 
“ ye 
Pol 


2 


the popular midget or “mantel” in series. One of the movable plates onthe — ply paying so much a pound for the metal. 

ts, this homemade receiver variable condenser is bent in such a way In mounting the parts, the band-spread 

covers the short waves as well that when the condenser is completely tuning condenser, the airplane-type dial, 

as the broadcast band. Band-spread tun- closed the plate touches the adjacent sta- the antenna-coupling condensers, and the 

ing, wave-band switching, and “from the _ tionary plate to short the condenser com- __five-inch magnetic speaker are placed 

panel” adjustment of antenna coupling — pletely out of the circuit. Thisisdonewhen above the chassis. To make it possible to 

make it extremely easy to operate and, the set is used on the broadcast band to use a smaller chassis, the speaker is 

with a good antenna, the builder may ex- _ insure sufficient antenna coupling, feeding mounted at one side rather than at the 

pect regular foreign reception. the signal directly into the grid circuit of | front. The two tube sockets are at the 

Maximum performance witha minimum _ the tube through the .0001-mfd. fixed con- rear of the chassis, with the four-prong 

of expense for tubes and parts is obtained denser. For short-wave reception, the va- coil socket at one side. 

through the use of a novel A.C.-D.C. cir- 
cuit in which two dual-purpose tubes do 


the work of four. The circuit consists of : 
a pentode regenerative detector, a triode é BOTTOM VIEWS 
Fo gpl’ tcegageattnn ts the yn OF SOCKETS 

first audio stage, a pentode output stage, ; ARE SHOWN 

and a half-wave rectifie A ol serves 


as the combined detector and audio stage 


S 
and a 12A7 provides the pentode output S04 S 
and rectifier. Transformer coupling, al- = = 
lowing full voltage on the plate ol the tri- z = 
ode, insures ample volume even on the “CT A 


weakest stations 
To furnish the tight coupling necessary 





for satisfactory operation on the broad- 

cast band and at the same time provid 

some means for loosening the coupling fo 

the short-wave bands, a novel system of TO 110-V. 

Aaa LINE 

antenna-coupling condensers is used. As 

shown in the diagram, two condensers— 

a .| 1-mid. fixed unit (C.) and a . The novel A.C.-D.C. circuit which enables two dual-purpose tubes to do the work of four tubes 
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Receiver 





By STANLEY JOHNSON 


Mounting the commercial band-switch- 
ing unit (P.S.M., Sept. ’30, p. 55) is sim- 
plicity itseli—the unit is simply plugged 
into the coil socket as shown in the photo- 
graphs. The bother of plug-in coils is en- 
irely eliminated, a convenient switch 
making it a split-second matter to adjust 
the receiver for use on any wave band 
from sixteen to 550 meters. 

The remaining parts are mounted un- 
der the chassis. At the front are the re- 
generation control (R.), the combined 
volume control and switch (R-;), and the 
variable tuning condenser (C.). The two 
filter-condenser blocks and the filter choke 
are mounted close to the sides of the 
chassis at one end. Toward the center is 
the audio transformer, mounted so that 
its core is at right angles to that of the 
filter choke. 

Two filter-condenser blocks are used in 
order to reduce the hum. One filter block 
contains a 16-mfd. and an 8-mfd. filter 
section rated at 200 volts, and two 5-mfd. 
by-pass sections rated at thirty-five volts. 
The 5-mfd. sections are connected in par- 
allel across the cathode resistor (R,) of 
the 12A7 tube. The 16-mfd. filter section 
is connected on the input side of the filter 
choke end the 8-mfd. section is wired to 
the output side. The other block, a dual 
8-mfd. unit with the sections in parallel, 
also is wired to the output side of the 
filter choke. 

There is nothing about the wiring 
which should cause trouble, provided care 
is used in making connections to the A.C.- 
D.C. power cord, the 12A7 tube socket, 
and the tuning coil socket. Connections 
to the latter should be made as shown in 
the diagram furnished with the coil-switch- 
ing unit. As discussed in a previous is- 
sue (P.S.M., Mar. °36, p. 56), the power 
cord must be connected properly, or the 


two tubes will be burned out. 

All “ground” connections in 
the detector portion of the cir- 
cult should be made to a sin- 
gle point on the chassis. When 
wiring the rectifier and audio 
stages, however, the parts may 
be grounded to the chassis 
wherever convenient. Where 
wires are run through holes in 
the chassis, they should be pro- 
tected with a short length of 
“spaghetti” tubing. 

As with any A.C.-D.C. re- 
ceiver, no direct connection to 
an outside ground can be used. 
If necessary to eliminate both- 
ersome hand capacity, the cir- 
cuit can be grounded 
indirectly through a .1- 
mfd. paper condenser. 

Should the builder de- 
sire to equip the set for 
use with headphones, an 
open-circuit jack may 
be mounted on _ the 
chassis. One side of the 
jack, which must be in- 
sulated from the chas- 
sis, should be wired to 
the plate of the 6F7 
tube or to the pentode 
plate of the 12A7 tube. 
The other side should 
be grounded to the chas- 
sis through a .1-mfd. paper 
condenser. 

To get the best results, 
tune the set slowly and care- 
fully, paying particular at- 
tention to the setting of the 
variable antenna condenser, 
and use a high, well-insulat- 
(Continued on page 121) 
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Arrangement of dial and controls on the panels. Any type 
of dial can be employed for the band-spreading condenser 


SPEAKER 





1\2AT7 






COIL 
SOCKET 


: 


Chet cal wht? 


Tf 





Top and bottom views of the chassis. In the former, the 
tubes and band-switching unit have been removed to show 


arrangement of sockets 


Bottom view shows placing of parts 






HOW THE. MAGNETIC SPEAKER IS MOUNTED 
The photograph at the left shows how the chassis appears 
from the rear, with the two tubes in place. The speaker 


is placed at the side, instead of in front, to save space 


















































Give Your Car These 
SIMPLE SAFETY ILESTS 


ILLIS DONAN stared disgusted- 

ly at a car that started off from 

the Model Garage just as he 
pulled in 

Some heap of junk, that, eh?” he 


snorted to Gus Wilson, half owner of the 
establishment, as the clattering din of the 
departing car faded into the distance. 

“Sure looks it and sounds it,” Gus ad- 
mitted with a grin 

“That’s the kind of car they ought to 
rule off the road,’ Donan growled indig- 
nantly. “Those old rattletraps are a men- 
ace to everybody. It’s a wonder there 
aren’t more crashes, with the roads full of 
such crates.” 

“Because a car's old and noisy, and 
looks a bit moth-eaten, is no proof that 
it’s a menace on the road,” Gus protested. 
Take Fred Oakes’s car, for example. He’s 
the fellow who just drove way. I'll bet 
you a good cigar his car’s just as safe on 
the road as yours—and maybe a little 





bit safer! 

You're crazy!”’ Donan exclaimed, his 
eyes straying pridefully over the sleek, 
well-polished exterio! ol his year-old 
model. “How could that old wreck pos- 
sibly be in a class with this car for safety?” 

Wait a minute,” said Gus, disappear- 
ing through the open door of the garage. 
\fter rummaging around inside for a while, 
he returned with a small block of wood in 
his hand. “How are your brakes?” he asked, 


walking over to the side of Donan’s car. 










By 


Didn't you hear me slide my wheels 
when I pulled in?” Donan snapped. “If 
you think my brakes aren't as good as 
those on that old kettle, you've got an- 
other think coming!” 

“Let's try them, anyway,” Gus suggested 
mildly, as he climbed into the seat be- 
side Donan. 

The latter backed his car out. When 
he got it turned around and headed down 
the road, Gus placed the small block of 
wood on the floor between his feet. “Now 
stop her as quick as you can,” he directed. 

Donan slammed on his brakes; there 
was a squeal of rubber scraping, and the 
block of wood gently toppled over. 

“Now try it again,” said Gus, as he 
stood the block up again, this time edge- 
wise to the direction of travel of the car. 

As soon as he reached twenty-five miles 
an hour, Donan jammed both pedals to 
the floor with a vicious kick. The tire 
squealed as before, but the block did not 
fall over. 

“Not so good,” grumbled Gus. “Fred 
Oakes, now, in that ‘old rattletrap,’ can 
tip that block over from either position. 
Your brakes are only fair.” 























MARTIN BUNN 


“T don’t see how that can be,” argued 
Donan. “I’m sliding my wheels, and that’s 
all any brakes can do.” 

“Trouble is,’ Gus corrected, “you're 
only sliding one wheel. The brakes on 
the other wheels can’t be doing much. 
That’s worse than having them all work- 
ing weakly, because one tight brake will 
make you skid like all get-out on slippery 
going.” 

“How do you know only one wheel is 
sliding?’’ Donan asked. 

“Look back,” replied Gus. “You can 
see the rub mark on one side of the road 
and not on the other; if both wheels on 
the same side locked, and the others 
weren't holding, the car would slue around 
enough that the mark would be wider 
than one tire could make.” 

Donan got out and carefully examined 
the tire mark on the pavement. ‘You 
win, Gus,” he grunted, fishing a huge ci- 
gar out of his pocket. 

“IT never saw brakes tested that way 
before. Where'd you get this block?” he 
asked, picking it up and looking it over. 
“And how do you know it really tells any- 
thing about the brakes?” 

“IT made it,’ Gus replied, “but a man 
connected with the National Safety Coun- 
cil worked out the idea—and it’s a clever 
one, too.” 

“Made of fir, I see,” Donan commented. 
“How do you load it inside so it will tip 
over at just the right brake pressure?” 

“Tt isn’t loaded, and the kind of wood 
hasn’t anything to do with it,” Gus ex- 
plained, taking the block in his hand. “It 
could just as well be made out of pine, 


or oak, or mahogany, for that matter. Even 


the size doesn’t make any difference, so 
long as the height, width, and thickness 
bear a certain relation to each other. The 


thickness has to be just forty-four and six 


tenths percent of the height and 
the width should be seventy-five 
percent of the height. The block 
has to be squared up nicely, and 
you have to have this piece of sand- 
paper (Continued on page 120) 


How to test the efficiency of your 
brakes with a small block of wood. 
Dimensions of the block are shown 











I'll bet a good cigar,” said 
Gus, “that Fred Oakes’s car, 
there, is just as safe on the 
road as yours—maybe safer.” 
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Designed after one of the finest Early-American cupboards in ex- 
istence, this piece will enhance any dining room of Colonial style 


CHALLENGE TO 
CRAFTSMANSHIP. 


You probably have a fairly well-equipped home 
workshop by this time and have turned out a lot 
of small pieces of furniture and other woodwork. 
The chances are, though, that nothing you have 
ever tried has really challenged your craftsman- — 
ship. You don’t actually know, seas ny 
good a job you could do if you had a hard enc 
mark to shoot at? Well, here’s the mark! This 
corner cupboard is so beautiful that when you 
have built it you will have a matchless piece of 
g yor hole Sere ee 
ramet <3 om 
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A PIECE YOU CAN BE 
PROUD OF BUILDING 


By Arthur Collani 


HE original from which this 
walnut corner cupboard was 
£ adapted is on exhibition in the 
Metropolitan Museum of Art, 


A a ‘ » - 
NATIONAL New York. It was built in New England, 
eee" ee presumably Connecticut, around 1740- 
FEATURE 1750 and is one of the finest and best- 


proportioned corner cupboards that have 
come down to us, representing the culmination of a style that 
was well distributed throughout the colonies. 

What few changes have been made are mainly in size and 
detail. The height (and proportionate width) has been reduced; 
the single door in the lower compartment has been replaced with 
two; the number of panes in the upper door has been reduced 
from fifteen to twelve so that the shelves could be hidden be- 
hind the muntins; and modern laminated plywood has been 
used in the back panels with subsequent changes in the struc- 
ture of the main body part, or “carcase,” to use the correct cab- 
inetmaking term. Throughout, the construction follows the 
best practice, and any cupboard made in accordance with the 
plans and description will provide an heirloom as sturdy and 
long-lived as any of those that have descended to us from the past. 

All the work was done with a circular saw and a band saw as 
the only power tools. The lumber (see the completely itemized 
list on page 63) was dressed to thickness at the mill. The band 
saw can be dispensed with at no material increase in the labor 
of construction, but if the builder is going to carve the mold- 
ings himself, the circular saw is almost a necessity. Without it 
or molding planes, and unless the carver is an expert, the addi- 
tional labor would be considerable, and the results probably 
would not be satisfactory. 

The first piece to be got out is the rear post or backbone. 
Into this and the side posts of the carcase are mortised the side 
rails. Observe that the top, middle partition, and bottom are all 
set into rabbets, which must be cut into the posts before the 
panels are set in their grooves and the joints glued and pegged. 
Notice, too, that the continuations of the rabbets into the tops 
of the side posts do not go all the way through, but are stopped 
to meet the inside edges of the setbacks. This is shown clearly 
in the perspective drawing of the front top corner. The top, 
middle partition, and bettom are made of two boards joined 
with dowels and glue. 

After these come the first pieces of walnut, the setbacks. 
These are rabbeted to receive the side posts and the middle 
partition and bottom. The top is dovetailed into the setbacks. 
In cutting the dovetails, it is best to cut the top first and when 
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One advantage of this cupboard is that it has 
been scaled down slightly in size to look well 
in modern dining rooms, often rather small 


this is finished, to scribe the outline on 
the tops of the setbacks. Care must be 
taken to see that the inside edges of the 
setbacks are cut at exactly the correct 
angle—67'2 deg. from their faces. 

In fastening the top to the sides of the 
carcase and the setbacks to the side posts 
the screws should be alternated—first on 
from the top into the side, and then on 
from the side into the top. This forms a 
positive lock which alone, without the 
added strength of the screw’ threads 
would prevent the joint from opening 

Next comes the front facing. The rail 
are mortised and tenoned and glued and 
pegged into the posts; the rabbets cut fo1 
the top, middle partition, and bottom 
and the outer edges of the posts carefully 
matched to fit the angles of the setback 
Here again the continuations of the rab 
bet in the top rail are not carried right on 
through the posts, but are stopped at an 
angle to match the shape of the top. Be 

d 


sides being S¢ rewed to the top mide 


partition, and bottom, the front facing is 
fastened with glue and long screws set at 
an angle through the edge of the front 
lace post into the setback. The heads ot 
the screws are covered with wood plugs 

Now for the pilasters. The flutings ar 
first carved out roughly with a smal 
gouge and then finished with a 5/16-in 
rat-tail file. This file is broken off about 
3 in. long, and the tang heated and 
bent up at an angle. The broken end 
should be ground off square, as much of 


the work is done by this edge. With 
this tool the flutes can be finished 
easily and quickly—uniform in cross 
section and smooth and_ straight 
throughout their length. The pilas- 
ters are glued on and fastened with 
screws under the moldings and a brad 
or two in the long stretches. | 

In making the moldings, the square 
edges of the fillets are located in two 
directions with carefully measured 
saw cuts, and the large coves are cut 
to the proper depth at several points, 
roughed out with a curved chisel un- 
til the saw marks are taken away, 
and finally finished with scraper and 
sandpaper. The small concave sec- 
tions are cut at their terminal points 
with shallow saw cuts, and the re- 
maining material is taken away with 
a gouge and finished with the file 
used on the pilasters or a piece of 
coarse sandpaper on a curved block. 
The convex surfaces are cut down 
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with a small plane. Moldings so made wu 
not have the precise regularity that ma- 
chine-made moldings have, but they pos- 
sess the softness of the handwork seen in 
antique furniture. 

The plinth or molded and scrolled base 
member is screwed on from the back 
through the setback and pilasters, the 
posts of the front facing, and the edge 
below the rabbet in the lower rail. Inside 
the corners formed by the side posts, the 
setbacks, and the posts of the facing, a 
maple block should be screwed to hold 
these parts firmly together. This block 
should extend % in. below the bottom of 
the other members, forming the real foot 
and preventing the chipping or splintering 
of any of the visible parts in moving. 
This slight blocking under the front tends 
to increase the stability of the cupboard 
by moving its center of gravity nearer the 
center of the area formed by the three 
feet. The great mass of material on the 
front of the piece and the comparative 
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THE DESIGN IS ADAPTED FROM A PIECE IN THE METROPOLITAN MUSEUM OF ART 
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desirable. 


edge. 


lightness of the back parts make this very 
Too, this blocking makes the 
cupboard fit more snugly into the corner 
of the room, as baseboards never permit 
standing it flat against the wall. 

The belt molding is screwed on from 
the outside under the crown and from the 
inside with supplementary screws. 
cornice is screwed on from the inside with 
two rows of screws, long ones into the 
top and short ones into the bottom. 
will be found in laying out the angles for 
cutting the cornice that a strict adherence 
to mathematical exactitude would make 
the front piece meet the outer ones (those 
on the pilasters) 
eliminating the notch, which is so essen- 
tial in preserving the form and character 
of the cornice. Accordingly, the angle is 
distorted somewhat and thrown out a lit- 
tle to give the desired break in the top 
This will mean that 
tions of the cornice that spring from the 
edges of the pilasters will need a little 


the thin sec- 





















additional hand carving. 
The construction of the 
upper door is fully shown 
in the drawings. In peg- 
ging the joints of the top 
rail and the posts, the 
pegs should be staggered 
slightly. Move the top 
peg somewhat farther away 
from the edge to reduce 
the danger of splitting the 
post, for all pegs should 
fit very tightly to com- 
pensate for any shrinkage 
later. The drawings for 
the lower doors, too, are 
self-explanatory. There is 
no short cut in making the 
arched rails of the doors 
with hand tools, but while 
the work is somewhat tedi- 
ous and requires care, 
there is nothing really 
(Continued on page 90) 


WORKING DRAWINGS 


The assembly views with 
the principal dimensions 
and a scale in inches are 
given on this page, and 
the various detail draw- 
ings on the facing page. 
The details are drawn on 
a larger scale and are 
completely dimensioned 
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SECTION A-A 
With shelves temaved 
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List of Materials 


Pe; . E, W 
1 13% 5 
Z x 4 
2 8 344 
2 8 3 
2 8 6 


THREI 


I 

+ 9/16 l 
6 11/16 ! 

4 7/16 
2% 14-5 
2 4 14-5 
2 4 14-5 
2 13/16 4 
2 13/16 134 
| 13/16 43% 
1 13/16 53% 
l 13/16 2% 
2 7/16 ) 4 
l 11/l¢ +14 
1 1 Vy 
] ll, 
1 13/16 4% 
11% 2'A 
] 

1 2 8 
2 13/16 2 

l ] 16 $ 
1 13/16 2% 
3 ! 16 4 
18) 13/16 4 
2 13/16 $ 
2 13/16 l g 
l l 16 1% 
l l 16 14% 
2 13/16 } 

13/16 2% 

4 16 734 
| 2g 


Note:All dimensions are 


brass escutcheons f¢ 
1 cupboard turn, 1! 
brass H-Hinges, 
wass flush bolt, 
brass door lock, 
brass door lock, 11 


ron wood screws and br 


pe. '%-in. sheet g 


ipper door 


pe. g-1n sheet g 
in upper door 


Liquid giue 
Putty 

Boiled linseed oil 
Polishing wax 


Maple lumber 


Maple panels, 2 p 
Walnut lumber, 3 


Hardware 


Glass, glue, putty, I 


Approximate hours labor (¢ 


A broken piece of 
rat-tail file is 
used to finish 
the flutings of 
the two pilasters 
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HARDWARE 








MAPLE 


Description 


Back post 


Side posts 


lop rails 


Upper compartment intermediate rails 


Middle rails 

Bottom rails 

Top 

Middle partition and bottom 
Piinth blocking 


Shelves 

Shelf supports on panels 

Shelf supports on intermediate rails 
; Sheif supports inside setbacks 


PLY MAPLE PANELS 


4 Top panels in upper compartment 
Lower panels in upper compartment 


Panels in lower compartment 
t 


WALNUT 
Setbacks 


Front facing posts 

Front facing top rail 
Front facing middle rail 
Front facing bottom rail 
Pilasters 

Plinth 


Belt molding 


Belt molding crown 


Cornice facing 


Filler behind cornice facing 
lop molding on pilasters 
Pilaster moldings 

Posts of upper door 

lop rail of upper door 
Bottom rail of upper door 


Cross muntins of upper door 
Vertical muntins of upper door 


Bottom vertical muntins of upper door 
Hinge posts of lower doors 


Outer lock post ot lower doors 


Inner lock post of lower doors 
lop rails of lower doors 
Bottom rails of lower doors 
Panels of lower doors 
» » for lower doors 
en in inches and are finished sizes. 


and lower doors 
bow, for upper door 


for upper and lower doors 


ng, for inside lower door 


pin, for upper door 


to pin, for lower door 


wood screws as required 


MISCELLANEOUS 


in, wide and 8 in, long, for lights in 


MATERIAL COST 


board measure) at 15 cents $ 5 

) by 72 in., good one side 5.40 

it 55 cents 16.50 

( 76 

inseed oil, and polishing wax 0 
> l 








IT GIVES MORE PRACTICE IN CABINETMAKING THAN TEN ORDINARY PROJECTS 


JANUARY, 1937 





63 



























































N THE shooting game illustrated below, 

Hom«e less Harry is seen sitting peac efully 
on a high board fence. If there is a good 
marksman in the vicinity, however, he 
won't be sitting there long. A well-aimed 

bullet” will cause him to take a tumble, 
but he will pop up immediately to express 
his justifiable anger. 

Only three pieces are required, because 
the novelty operates on the simplest of 
principles—gravity. For “artillery,” either 
toy pop guns or homemade rubber-band 
guns will serve. 

Enlarge the pattern for the double- 
ended target arm to the required size by 
neans of the squares. Transfer the outline 
to a piece of 14-in. plywood and jig-saw to 
shape. Follow the same procedure with the 
front piece, using material 3¢-in. thick. 
To insure stability, the base is made of 
in. thick wood. Assemble the base and 














‘Toy ‘Target Registers Anger When Hit 


front piece with glue and finishing nails, 
set the nails, and fill the holes. Next sand- 
paper the front and figure arm thoroughly, 
after which a coat of flat paint or prepared 
enamel undercoat should be applied. When 
this is dry, finish the pieces in the colors 
noted or in a combination of your own. 

Drill a hole in the figure arm at the 
point shown. A screw is put through this 
hole, and the point driven into the back of 
the ‘‘fence.”’ The arm should turn easily 
on the pivot, and the screw should be suf- 
ficiently long to allow the arm a play of at 
least 4 in. 

A brad is driven into the target at the 
point indicated, where it will project 
slightly over the edge of the fence and 
serve to keep Homeless Harry in his peace- 
ful position. A “hit” moves the figure back, 
the brad loses its hold,and the tramp takes 
a tumble.—CARL SORENSEN. 
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At left are two photographs showing the target before 
and after being hit. The three parts are made as in 
the drawing, and the figure is pivoted to the fence 


LOW-SPEED COUNTERSHAFT FOR LATHE 


HE slow speeds required LO! metal 

turning on a small home workshop 
lathe are easily obtained by means of the 
simple countershaft assembly illustrated 
When higher speeds are 
needed for wood turning 
or polishing, the short 
belt from the motor to 
the countershaft is re- 
moved and the lathe run 
directly from the cone 
pulley on the motor, thus 
eliminating the operation 
of unnecessary belts and 


shatts. 

A piece of 20-gauge 
metal, bent and fastened 
to the four motor-frame 
bolts, forms a sturdy and 
space-saving table upon 
which to mount tl a 
ings. The latter should be 
self-aligning and of ad 
justable height, 


! 
1e De 


Note that the midpoint between the 
motor shaft and the countershaft is on the 
same plane as the center line of the lathe 
spindle—ARNoLpD S. LUTEs. 





CONSTRUCTION KITS FOR EVERY POCKETBOOK. SEE PAGE 6 








BOOKSHELF MADE FROM 
OLD RADIO CABINET 


DiscarpDED table-model radio cabinets, 
if of good quality and sufficient size, can be 
converted into useful and decorative hang- 
ing bookshelves. Before removing the front 
panel, cut the cabinet down to a depth of 
about 6 in. Then remove the front panel- 
ing carefully and save it for makingasmall 
utility drawer. From the point where the 
arch joins the sides, measure down 9in.and 
nail in the shelf, flush with the sides. The 
remaining space, approximately 5 in. in a 
cabinet of the type illustrated, is used for 
the drawer. 

To relieve the straight line at the bot- 
tom, a trimming piece is cut from a board 
about 234 in. wide and applied as shown. 
The bookshelf is then completed by adding 
a back. This is cut to shape from a piece 
of veneer and tacked to small cleats so 
that it comes flush with the back. The 
whole is sanded lightly with fine sandpaper 
and refinished with two coats of varnish 
stain. Screw the cabinet to the wali so 
books are at eye level—E. E. Swanson. 

















COUNTERSINK BIT USED 
TO FLARE TUBING 


For putting flared ends on thin-walled 
copper and brass tubing, an old counter- 
sink bit will be found useful. Merely insert 
the tool in a brace, place in the end of the 
tube, and turn left-handed while exerting 
a downward pressure. Since the edges of 
the bit face backward, they have no ten- 
dency to cut into the metal. The tubing is 
given a uniform flare corresponding to the 
angle of the bit, usually 45 deg —W.C.W. 
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EASY WAY 








TO MAKE A 


SET OF 


Boards for Duplicate Bridge 








By 
NOEL H. 
MATTHEWS, JR. 


OARDS for playing duplicate bridge 
can be made at home with very 
little trouble. They are less ex- 
pensive, and at the same time 

more durable and distinctive, than ordi- 
nary commercial boards. 

Each board consists of four containers 
or “pockets” for holding the hands of 
cards, as well as an arrow to indicate the 
direction, and information as to the vul- 
nerability of the players and the location 
of the dealer. Although any number of 
boards may be played, the specifications 
given below are for a set of twelve. 

A laminated construction is the most 
convenient, %-in. pressed composition 
board being used for the tops and bot- 
toms, and 3/16-in, strips of white pine 
for the center sections. A 4 by 6-ft. piece 
of the composition and 20 ft. of 1 by 
3/16-in. white pine will be sufficient for 
twelve boards. 

For accurate work, the pocket dimen- 
sions may be laid out with an awl on the 
smooth side of twelve pieces to be used 
as the tops, and each may be cut separate- 
ly on a jig saw to within a safe distance 
of the line. A quicker but less exact 
method is to cut several at once, 
after having first bolted the pieces 
together outside the final border. 
The 7-in. square is left rough and 
untrimmed until the gluing has 
been completed. The insides of 
the pockets are finished to the line 
with a file and small sandpaper 


bloc ks. 


Then the 7-in. square is laid 
out on the smooth side of the 
bottom pieces, and the 1'%-Iin. 


semicircles as well, but the latter 
are not sawed out until the whole 
has been assembled. 

The 3/16-in. thick pine strips 
are sawed to a width of in, and 
planed smooth on one edge. The 
strips that go around the outside 
are cut to about in. over their 
final length. Cut a 45-deg. miter 
in one end of each. 

The positions of the inner par- 
titions are marked off and, after 
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pine. 


they have been cut to size, these inner 
partitions, as well as the outer strips, are 
glued on the rough side of the toppiece in 
their relative positions. 

When the glue has set and the open 
pockets have been tested for size, the 
smooth side of the bottom is glued 
to the pine center section, and the 
whole is put in a suitable press to 
dry for at least twelve hours. 

After the glue has dried, the finger 
holes are cut and sanded, and the 
board is planed to 7 in. square. 

Lettering may be avoided to some 
extent by enameling the vulnerable 
pockets red and those which are not 
vulnerable, black, as follows: 


Board No. Dealer Vulnerability 
| N Neither 
2 E N and § 
3 S E and W 
4 W All 
5 N NandS 
6 E E and W 
7 S All 
8 W Neither 
9 N E and W 

10 E All 
11 S Neither 
12 W N andS 





t — 
! 4 
——=——T f = ft "= = 
+i a 
TOP (MAKE 42) BOTTOM (MAKE 12) CENTER(MAKE 42) 


The top and bottom members are cut from %-in. pressed com- 
position board, and the divisions are made from 3/16-in. white 
The outside edges are smoothed after all parts are glued 


The center of the back (which is rough) 
is filled with a composition filler, sanded, 
and enameled black, after which a white 
enamel or gold (Continued on page 95) 





The reverse side is covered with felt through which 
a l-in. hole is cut at the center to reveal the number 


















The pine strips are first glued to the rough 
side of the toppiece and tested for square- 
ness, after which the bottom is cemented on 


Not until a board has been completely 
assembled and the cement has been al- 
lowed to dry for at least twelve hours 
in a press are the edges trimmed to 
the line with a plane and sandpaper 
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N' YVELTY lamps are always in demand, 
- and this one makes an unusual ap- 
peal, especially to children, because it por- 
trays a wise old owl sitting on the horn of 
an orange colored moon. To do it justice, 
it should be seen illuminated 

Turn the base and post from wood to 
match the furniture with which the lamp 
will be used. For the moon, you will need 
some tin plywood, and a piece Oo! class. 
The tin should be 2 in. wide and long 
enough to make the inner and outer edges 
of the moon. Have the tinsmith groove 
one edge by machine to make a seat for 





HOLDER GIVES FIRM GRIP 
ON SHORT ERASERS 


WHENEVER much erasing has to be done 
on drawings, it is tiresome to use an ordi- 
nary small eraser because one’s fingers 
quickly become cramped. This is an un- 
necessary hardship because an eraser hold 
er that gives a firm grip on short erasers 


without tiring the hand can be made from 


two small pieces of angle stock or any scrap 
metal bent to an L-shape as shown abov 
Several rubber bands clamp the angles tight- 
ly against the square pieces of eraser at 
each end.—MAax CHARLES PRICI 


the orange col- 
glass is 
slipped into the 


grooves formed 


the glass front. The back of the 
moon is cut from plywood, and the 
plain edge of the tin is nailed to it 
with small nails. Leave the ends 
loose until the wiring is installed and 
the glass front has been fitted. At 


Completed lamp the same time the back is sawed out, 
and, above, the 
assembly before 


a pattern may be cut from heavy 
|. card for use incutting the glass front. 

The two lamp sockets should be 
suitable for medium-size 110-volt 
bulbs. If you want a brighter light, 
three will be better. These small 
bulbs draw but little current and do 
not get very hot. The wire is carried down 
through a hole in the post and brought out 
at the back or through the edge of the base. 

The front of the moon is cut from ordi- 
nary window glass with a common wheel 
glass cutter. Place the pattern on the glass 
and cut the inside curve first. It is some- 
times necessary to make several radial 
cuts and take out the inside in several 
pieces. In cutting the outside, be sure to 
make a good clean cut at both points so 
they will not break off. 

The orange-red color of the moon may 
be obtained by coating the glass with a 


moon 


HAND-WROUGHT ANDIRON SET 
MADE WITHOUT A FORGE 


ALTHOUGH so light they can be made 
without a forge, these andirons are serv- 
iceable and attractive. Heat one end of 
each column blank to a white heat in the 
furnace, and with the aid of the vise and 
a hammer, form a loop as indicated. Then 
hammer the pieces all over and drill as 
shown. Form two rings (cold) from 12-in. 
bars of 5/16-in. square rod, insert in the 
loops, and drive the ends together. 

In making the feet, a 3-in. length in the 
center of each is bent up at a right angle 
by placing the stock in the vise and twist- 
ing it with a monkey wrench. Then bend 
the feet to the shape indicated. Two holes 
are drilled. and the foot is fastened to the 
column with iron rivets. The log supports 
are '4-in. round iron with 4'%4 in. bent 
down for the leg. The other end is tapered 
with a file, inserted in the hole in the col- 
umn, and headed over.—R. J. HUGHES. 
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Amusing Moon-and-Owl Lamp 


dye made for coloring lamp bulbs, by 
covering it with several thicknesses of 
transparent cellulose wrapping material, 
or, easiest of all, by using orange-colored 
paper, cemented around the edges with 
clear cement. 

When the wiring is in place and the 
bulbs have been tested, the glass front is 
slipped into the grooved edge of the tin; 
then the tips are closed over and crimped 
with a pair of pliers. 

The base and post may be left natural 
or stained to match the furniture and fin- 
ished with varnish. The moon is enameled 
black on the back and over the tin. 

The owl is cut on the jig saw, shaped 
with a router on the drill press, and 
smoothed with a small dowel covered with 
sandpaper. The eyes are beads or large- 
headed tacks. Use a brown enamel, and 
touch up the shadows with black and the 
breast and throat with white. 

When the varnish on the base and post 
is dry, rub it down with pumice stone and 
oil. The owl is fastened to the moon with 
a small nail through the tail, where it pro- 
jects down behind the horn of the moon, 
into the plywood.—D. C. MArsHALL. 
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GUILD 


ATHERED in front of a log cabin 

they had built themselves, mem- 

bers of the Rockford (Ill.) Home- 
craft Club recently presented it to the 
local Boy Scout organization to be used 
as a meeting place. Out on the Pacific 
Coast the Newcastle (Calif.) Homework- 
shop Club has been distributing toys to 
crippled children and other shut-ins. In 
West Lynn, Mass., the Orchard Park Club 
is conducting a vocational guidance pro- 
gram for young people. Once a week in 
Fort Wayne, Ind., and vicinity, radio lis- 
teners hear interesting and informative 
talks about various phases of the home 





WHITTLING NIGHT 
...Club Feature 
for January 


second in its 


S THE 
series of monthly 











features for Guild clubs 
the Program Service Bureau has arranged | 
1 instructive and entertaining 
( vhitt to be held in Jan 
> alre idy been sent 





é mber will 
ond and alinteA a 


to carve any 


icn me 


inal three-hour 





; materials cost 
ing not more than one dollar, is the fea 
ture for December (see P.S.M., Dec. 

p. 67). Cash prizes totaling $1 and 














You, loo, Can Share 


in Splendid Work of 


CLUBS 


workshop hobby as presented by the 
Civic Homeworkshop Club. During 
the past few months clubs in 
naw, Mich., Ocala, Fla., Fall 
Mass., Denver, Colc., Creston, Lowa, 
and many other towns have been 
making toys to give to needy chil- 
dren at Christmas. 

These are only a few of the many 
activities in which home workshop clubs 
are participating. If you would like to 
share in this great movement and work 
with other persons interested in the 
same hobby, in this way becoming a 
moving force in your community, you 
can do it simply by organizing a home 
workshop club among your own friends 
and neighbors. You will get a lot out 
of it yourself, too, because the associa- 
tion with other amateur craftsmen will 
encourage you to do more and better 
work. 

Provided you have the necessary en- 
thusiasm, you can start a live-wire club 
without the slightest difficulty. No ex- 
perienc e is needed. The National Home- 
workshop Guild has prepared a special 
bulletin that tells exactly how to go 
about it. Complete information is giv- 
en on how to obtain names of prospec- 
tive members, where to hold meetings, 
how to call and conduct meetings, how 
to insure good publicity, and how to 
prepare the constitution and by-laws. 
No charge is made for this. You can 
have the bulletin and an application 
blank for a charter merely by sending 
a stamped, self-addressed envelope to 


Sagi- 


River, 








JOIN THE NATIONAL HOMEWORKSHOP GUILD 
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RIVER SIDE 





cabin showing the large 
For other details, see 


A plan of the 
room and kitchen. 


Guild headquarters with the accompanying 
coupon. The National Guild is a strictly non- 
charges no dues 
and provides its many services free to all af- 
69), 


Affiliate cards for 1937 have just been issued 


commercial organization. It 


filiated clubs (see P. S. M., Nov. °36, p. 


1 


and are ready for distribution to all clubs. 

Turn to page 
clubs. 
cial Guild magazine, publishes news 
portant home workshop club activities. 
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meeting 
page 98 


98 for reports from Guild 
POPULAR SCIENCE MONTHLY, (the offi- 
of all im- 


' 

# National Homeworkshop Guild 

4347 Fourth Avenue, New York 

- Please send me your special bulletin telling 
s how I can organize a home workshop club in my 
8 neighborhood. I am anxious to join this national 
§ movement and would like to know all the par- 
® ticulars. 

: I am inclosing a large (legal-size) envelope, 
g self-addressed and bearing a three-cent stamp 
g for your use in sending me this material. 

' 

ie MEAN Pouninsstancenedbianlsicabssdenuicnaamsa 

: 

Be PARE PUR REID: sxsenssncssacacsnadibosoupapinanconipasiaeaes 

' 

S CITY..........0 osbsimieene _ 5 1) Seon 
1 (Please print very clearly) 

ose Se Se SS eS eS eS ee eee ee eee eee ee ee oo 























To save work in carving, the out- 
side of the bowl is band-sawed as 
shown at the left. Only the inside 
and top are turned on the lathe 





The outside of the bowl is carved to represent 
foliage, and the support to look like the trunk 
of a tree. Squirrels decorate the lower part 





















QQVERRELS are always thought of as hunting nuts in 
trees, and this association of ideas is carried out in the 
nut bowl illustrated. It is made in the shape of a tree with 
squirrels playing around the trunk 

The base may be turned from walnut or whatever wood 
is available for the project. To make the tree trunk, use a 
piece 3 by 3 by 5 in., but do not turn down the large end 
more than shown—just take off the corners. Leave the trunk 
rough and when the turning is finished, place it on a bench 
and rasp the flat sides of the big end to form curves between 
the roots. Now turn the rasp crosswiseeand gouge irregulat 
ridges to represent the bark. Use a stiff wire brush to remove 


ill loose wood fibers. 


The curves between the roots of the 
tree trunk and also the bark are 
worked out quickly by using a rasp 


ly SQUARES 


The bowl is made of two pieces 2 by 10 by 10 in. glued 


together face to fa unless you 
can get a piece 4 in. thick. A 
10-in. circle is marked on tl 
face and the block is cut on the 

+} 


re 
I 


band saw. Fasten it to the la 


T 
faceplate by screws Into th 
bottom of the bowl. The insid 
is turned and the little rim 
around the top shaped up, but 
the outside is not turned. Now 
change the tool rest and under- 





cut the bottom around the out- 
er edge as shown. The inside is a Sa ee Le 
then (Continued on pa SC The assembled bowl, partly cut away; top view of bowl and base; and patterns of squirrels in two positions 


MODERN BOOK ENDS MADE OF SPRING BRASS 


OR holding three or four books, the 
modern one-piece metal rack illustrated 
has the advantage that it never slips ot 
lets the books tip over as ordinary book 
ends are lik ly to do. The tension is not 
strong enough to mar an expensively bound 
volume, but is sufficient to hold the books 
in place 
The material re 





juired is a strip of 0.015- 
in. spring sheet brass 3!4 in. wide by 22 in 
long. If, however, it is desired to hammet : 
th piece, Use ).017-in. soft sheet brass ’ Bent from a single piece 
1 | ner befor nding. Hammering of spring brass 22 in 
ind hammer betore bending ammering Spring ase 26 in. 
; : long. the i oi hold 
with a planishing hammer will produce a a Soe teem See. Oe 
- : from one to four volumes 
lecorative finish and at the same time 
harden the brass to the necessary springi- 
ness iron pipe. When released, they will 
Measure in 7 in. from each end of th roll back slightly, producing a spring 
tock, place the brass in the vise, and bend _ roll of about 134-in. diameter. 
ght angles, as shown. Then roll th Polish the brass and protect with 
o ends tightly around a length of 1-in metal lacquer—Dick HvuTCHINSON. 
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‘Lree-Shaped Nut Bow] aad 


TURNED AND CARVED TABLE ORNAMENT 





























Orher Craftwork Novelties 


KNOCK-OUT DESIGN FOR A TIE RACK 


HIS masculine tie rack is large the figures to the proper size, trace 
a welcome relief from the them on, and paint them, following the 
flowery variety usually found color scheme suggested or one of your 















































in the stores. A piece of %4- own, as desired. 
: in. plywood, several scraps of Make the corner posts from sections of 
q dowel rod, and a little quick- 34-in. dowel. Glue the “ropes,” which are 
drying enamel in various col- pieces of '%-in. dowel, in place in the 
ors are the only materials re- corner posts; then flatten the back of the 
quired. posts slightly to facilitate mounting. 


Cut the backpiece from the Stain the corner posts and apply several 
plywood. After squaring the coats of white enamel to the ropes. To 
edges, sand the entire piece and assemble, brush a little glue on the flat 
apply a coat of flat paint or pre- portion of the posts, and drive a few 
pared enamel undercoat. En- brads into them from the back.—C. S. 





WHITE 








The ties hang on 
the “ropes” of | ea 
the ring, which | YELLOW 
are really dowels — ae SS SEE RP areas = 
enameled white | y | | 2 


‘4 DOWELS 








STAINED 





Y HOLES 








Make full-size 


Sense _ the BASE = 
igures by laying Myx 5 x12 


out 14-in. squares 
and drawing the 
outlines from 
point to point 
as in the copy 














The base is best made from a piece of ply- 
wood; the other parts are scraps of doweling 











MAIL BOX ANNOUNCES POSTMAN BY RINGING A BUZZER 


MAXY useless trips to the mail box 
a 


Front and end views may be saved by installing a box 








— 














‘ 9“ 
ie - | 
with a suggested de- like that illustrated, which rings a buzzer 
& ‘0 | pn a a: a each time the lid is lifted. This not only 
pe a) pleted ben; a detail announces the postman, but gives a warn- 
7 - the switch; and a ing should anyone attempt to meddle 
ayout for the design with the contents of the box. If desired, 


the box may also be placed breast high, 
out of the reach of mischievous small 


a ~ HINGE : , A , ; : 
RIVETED children, in which case a mirror is set in 
: aN } the lid to reflect the interior. 

Pin > < Pine and plywood are used in the con- 
struction, which is of the simplest type. 
The front may be embellished with a 
carved or scroll-sawed design, preferably 
in a hardwood darker than the back- 
Y ground, if the box is to be finished in 
| natural tones. 

For the switch mechanism, a recess is 

ade 1n one side an¢ tted Ww a strip oO 
pene sad This godin este shee an a 
BATTERY, OR ; 6 . 
TRANSFORMER trical contact by a pin, which depresses it 
when the lid is closed. When the switch is 
tested to your satisfaction, fasten wood 
or pasteboard over it to prevent long 
pieces of mail matter from throwing it out 
of adjustment. If the box is not shielded 
from the weather, be careful to protect 
the wiring adequately. 

This type of box is intended to be at- 
tached to the side of the house or porch 
and is made unusually large to hold news- 

papers and magazines as well as letters. 
44.7 sont Of course, if your mail is light, the box 
‘ IT FRO Ys, DARK HARDWOOD need not be the full 19 in. wide, but can 
L be shortened as desired.—H1 SIBLey. 
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Manipulating a ring beneath the cardboard, as 
at the right, makes the snake coil and strike 


HIS mystifying little snake will startle 
your friends with its realistic coiling, 
striking, and wriggling. The only mate- 
rials required are several feet of spring 
brass wire, a small drapery ring, card- 
board, thread, and a piece of soft wood. 
Since the diameter and the length of the 
snake may vary over a wide range, no 
dimensions will be given. Wind a number 
of turns of the wire on a tapered rod, 
bearing in mind that the closely wound 
coil will be approximately half as long 
as the extended coil required for the body 
of the snake. The winding may be facili- 
tated by placing the tapered rod in a hand 
drill. The coil will expand somewhat in 
diameter when it is removed from the 
winding rod; for example, the snake illus- 
trated was wound on a 3/16-in. rod and 
expanded to_4-in. when it was removed 
from the rod. Stretch the coil out to the 
desired length, but do not have the turns 
more than 1/16-in. apart. 
Carve the head from wood, as shown. 
Run a double thread from each end of the 


POWERFUL METAL-CUTTING SHEAR BUILT FOR FIVE DOLLARS 





So strong is this 
square shear that 
it can cut steel 
plate up to % in 
thick The piece 
shown in the photo 
above is of that 
thickness At the 


right is a view of 





Wire Snake Mystifies by L 






















coil and pass the ends through the coil 
at the center. Knot the thread at the 
tail, pass the thread at the opposite end 
through the head, and screw the slots of 
the head into place. Knot the thread at 
the head and leave a little extra length to 
serve as fangs. Pass the ends of the double 
threads through a small hole in a piece 
of cardboard and tie them to the ring. 
Hold the card in the hand and manipulate 


A SQUARE shear can be constructed 
for about five dollars by using worn- 
out plane blades for cutters. The one 
illustrated will cut steel plate up to 14 
gauge by 15 in. wide, or )g-in. plate up to 
6 in. wide. On light stock the compound 

lever may be disconnected for speed. 
The accompanying diagrams need not be 
followed exactly except for the angle of 
the cutting blades. Old planer bits for 
making the blades may be had at almost 
any planing mill or sash-and-door factory. 
When grinding the blades, which are 15 in. 
long, it is best to set up a guide in order to 
get the correct angle and keep the edge 
For cutting heavy stock, the 


: ? 
straight. 





GOOD BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. SEE PAGE 83. 





ifelike Action 





The snake consists of a spring brass wire coil 
and a wooden head. Two double threads run in- 
side from each end to the center, where they 
are carried out and down through the cardboard 





ees oe SAW 
TAPERED ROD SLOT 

FOR WINDING COIL 

(Wood ot metal) 





SMALL HOLE 
FOR DOUBLE 
THREAD 














#26 BRASS 
WIRE 







CARVED WOOD 
HEAD 










DOUBLE THREAD 
FROM TAIL 





CARDBOARD 
APPROX. 4°«7" 





DOUBLE THREAD 
FROM HEAD 


METAL RING ——. 


the ring with the first finger. After a little 
practice you will be able to make the snake 
coil and strike at will. If desired, the dou- 
ble threads may be attached to separate 
rings, so the head and tail portions are 
controlled separately—KENDALL Forp. 


blades should be in. thick, but thinner 
blades may be used. It is essential that 
the blades pass each other very close to- 
gether and be parallel—W. C. CHENEY. 
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The main parts of the shear. Dimensions may 
be modified to suit the available materials 
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. 
A Fascinating 
New Way to Learn to 
Carve...The Model 
Shows You Exactly 
Where to Make Every 
Kntfe Cut 


Hobo Hank 


WHITTLING 









KIT 


Contains Actual Figure to Copy 


F E. J. TANGERMAN, our whittling 
expert, could visit your home work- 
shop for an hour or two, you wouldn't 
have any trouble in learning how to 
carve a figure like Hobo Hank. Since he 
can’t do that, we have worked out some- 
thing practically as good. We can send 
you a construction kit that contains a per- 
fect reproduction of Hobo Hank, 534 in. 
high. Made of tough molded composition 





Book end made by E. J. Tangerman. If 
you get our new kit, you can whittle a 
hobo for one book end and use the model 


figure for the other. At right: Front 


and looking exactly like wood, the model 
reveals every single knife cut so you can 
copy it accurately. As a matter of fact, the 
figure is so perfect that when you are 
through using it to copy from, you can 
make it up into a novelty of some sort and, 
after it is stained or painted, few will be 
able to tell it from a hand-whittled job. 
In addition to the model itself, the con- 
struction kit contains a selected white pine 
block 1 by 214 by 534 in. for whittling 


Hobo Hank; another piece of white pine 
14 by 5 by 9 in. for making accessories; 
bottles of red, white, and black paint; a 
brush, and a sharpening stone. With these 











and side views and the roughed-out block 
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TO ORDER A HOBO HANK KIT, USE COUPON ON PAGE 7 








The new kit, at 
left, is unique 
in that a per- 
fect replica of 
the carved fig- 
ure is included. 
The materials 
may be used to 
make novelties 
like that below 





materials you can make a desk set, a pipe 
rack, a combination ash-tray and match 
or pipe holder, a book end, or various 
other novelties. Of course, you can use 
Hobo Hank alone, like our previous fig- 
ures (Skipper Sam’l, Mére Marthe, and 
Gaspard) if you prefer, in which case 
youll really have two figures—the one 
you whittle yourself and the one we send. 
The price of the complete kit is only $1.50 
postpaid. Please use the coupon on page 
7, and don’t delay if you want one of 
these sets. 

The first step in preparing the pine 
block is to saw it to the correct outline 
for the front of Hobo Hank (Fig. 1). 
Then roughly carve off the corners and 
shape up the trousers and 
feet (Fig. 2). Hank is 


flat in back so he can 
stand against any sur- 
face. To get the arms 


right, sketch on the coat 
lapels (don’t forget the 
flower); then cut straight 
down along their outside 
lines to within in. of 
the back. Make an out- 
line cut along the inner 
edge of each lapel, and 
shape up the sweater and 
the trouser top with its 
supporting piece of rope. 
Cut the shoulders back 
and shape his coat collar 
and chin, as well as the 
low neck line. 

Shape his battered hat, 
and go over arms, trous- 
ers and hat, putting in 
the creases. Put the 
(Continued on page 89) 
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Expert Advice on 





Applying eggshell wall paint with a wide brush 
over the stipple coat. Note how brush is held 
for back stroking over the rough-finished wall 





The color glaze is daubed on irregularly from 


the palette with a separate rag pounce for each 
The four pots of color are in the tray 


color, 





Keeping 





After being pounced on to give a harmoniously 
fogged effect, the color areas are blended out 
with a dry brush—one brush for each color used 


RALPH G. WARING @ce//s: How to Repair and Refinish Interior Walts 


N MANY cases, the man of the house 
is contronted with the problem OI re- 
decorating his living rooms, but 
not feel equal to the expense of replaster- 
ing old walls which have in part lost their 
keys back of the lath, or which have soft- 
ened a trifle with increasing age. 

If the style of the home is along Colo- 
nial or cottage in fact, any style but 
the most formal Georgian—he is more or 


does 





lines 


The scaffold consists of movable supports and two planks 





less justified in using some form of extrane- 
ous coating that may be stippled or given 
a special surface treatment with the hand 
or palm, a wooden float, or a coarse brush 
or broom. These various treatments are in 
keeping with the general tone of the 
house, lead away from the severe harsh- 
ness of troweled white plaster coats, and 
offer more light and shade. Fortunately, 
too, the various materials used in a stipple 


TOT having extension lad- 
ders or ladder jacks, I 
made a good substitute as 
shown to enable me to paint 
and make repairs to a one- 
and-a-half-story house. 

The planks are supported 
by what I call “scaffold 
jacks,’ made almost entirely 
of “two by fours.”’ Each sup- 
port consists of a 9-ft. up- 
right with a short crosspiece 
at the top. A bracket, which 
projects 24 in., is bolted on 
7 ft. from the ground and at 
such an angle that it is hori- 
zontal when the scaffold jack 
is leaned in place against 
the building. A 6-in. spike is 





coat may be readily applied and modeled 
by any careful home worker. 

Before this can be undertaken, however, 
the walls must be made as mechanically 
sound as possible. Where the back plaster 
keys have broken off and the plaster shows 
signs of sagging slightly away from the 
lath, it will be necessary to use a number 
of 1!4-in. No. 8 flathead bright wood 
screws with the (Continued on page 92) 


A ONE-MAN PORTABLE SCAFFOLD 


driven part way into the end of each up- 
right and the head cut off, forming a point 
to prevent slipping. One or, if desired, two 
braces of 1 by 2-in. stock are bolted to each 
upright 3 ft. above the ground to prevent 
any side sway. The scaffold jacks are 
placed about 10 ft. apart and two planks 
2% by 10 in. by 12 ft. are laid across the 
brackets. 

The scaffold jacks may be built longer 
or shorter, as required. The planks could 
be secured to the brackets with C-clamps, 
if thought necessary, but I never found 
any tendency for the scaffold to tip even 
when standing at the extreme end. Burlap 
pads may be tacked to the top cross mem- 
bers to prevent scarring a first coat of 
paint while the second coat is being ap- 
plied.—Witii1am A. CARPENTER, 
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ATCH an electrician at work at 
a switch box containing a large 
number of wires. He selects cer- 
tain ones, twists them into a pigtail splice, 
and connects others to the switch termi- 
nals. It seems mystifying, but there is 
really no mystery about it, and a brief 
study of the accompanying diagrams 
ought to make it clear to the handy man. 

Starting with Fig. 1, we have what is 
known as an independent light connection. 
Two wires from the line are connected to 
the light and unless there is a pull chain 
or key socket on the fixture, the light will 
burn continuously. Independent lights are 
now getting obsolete in the modern home; 
most wiring plans call for every light to 
be controlled by a wall switch. 

In Fig. 2 is shown a simple single-pole 
switch. This is the most common type 
and the easiest to wire. One wire runs to 
the light, the other line is connected to 
one side of the switch, and from the oth- 
er side of the switch a wire connects to 
the other side of fhe lamp. 

In some cases it may be desired to open 
and close both sides of the line. The 
double-pole switch shown in Fig. 3 will 
do just that. It is not considered a com- 
mon type of house switch today, but may 
be found on certain types of appliances 
and in other special uses. 

Switches for controlling hall lighting, 
garage lights, and lights in rooms having 
two entrances, are of the three-way type. 
In Fig. 4 is illustrated a three-way cir- 
cuit with the switches in three positions. 
With the aid of the arrows, the path of 
the current may be traced. The drawing 
of the switch (Continued on page 110) 


CAKE-ICING TOOL 


OINTING up brickwork is a slow and 

tedious task unless you do as one handy 
man did when faced with such a job. At 
a ten-cent store he bought a small alum- 
inum cake-decorating set for applying ic- 
ing in fancy shapes. A nozzle with a sin- 
gle small round opening was screwed on 
the gun, which was then filled with a pre- 
pared patching plaster suitable for such 
work. The plaster was mixed somewhat 
thinner than if a trowel were to be used. 

After forcing the plaster into the joints, 
he allowed it to set for a moment, then 
wiped and smoothed the joints with his 
finger. What little excess spread on to the 
bricks was quickly removed with a small 
paintbrush wet with clean water. 

Two things are important: Mix only a 
little plaster at a time, and stop as soon 
as you feel the mixture getting stiff in 
the gun, dump it out, and rinse the gun in 
a bucket of water to clean it thoroughly, 
otherwise it will get clogged with the 
hardened plaster. 

Of course, before you mix up any 
plaster, it is necessary to clean out all 
the loose mortar and thoroughly saturate 
the joints with water, otherwise the new 
plaster won't stick.—E. C. Canova, 
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Your Home Shipshape 


HAROLD P. STRAND @e//s: How to Connect House Lighting Switches 
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— €& } WIRING SWITCHES OF VARIOUS TYPES 
| TRAVELERS — LIGHT ON ee Simple switch circuits are shown in the diagram, and 
! NNECT HERE cos——RBA —STRA a fairly complicated installation in the photographs 
(Tac a : (corresponding to the diagram in Fig. 10 near the end 
ee, J OL Bw Prantl een of the article). The view above is of a three-gang 
nw Fig.4 box in a lower hallway. In the oval insert, a single- 
ae pole porch switch is being connected to a feed wire 








A Check List of 
JANUARY JOBS 


Why not start the year right by 
making some of those needed re- 
pairs around your house? There 
is always something that requires 
to be adjusted, improved, or mod- 
ernized. Following are a dozen 
suggestions for January: 


Build recreation room in cellar or 
attic. 

Correct the heating of a cold room. 

Install concealed radio wiring. 

Repair leaky faucets. 

Replace defective window cords, 
pulleys, and latches. 

Refinish worn floors. 

Install radiator covers. Repack 
leaky valves. 

Line clothes closets with cedar. 

Check furnace oil burner for efh- 
ciency. 

Replace worn-out treads on stairs; 
investigate creaks. 

Adjust baseboard and molding 
moved out of position by settling. 

Eliminate pull cords on _ electric 
lights by installing adequate 
wall switches. 


The prepared plaster is deposited neatly in 
the joints without smearing any on the bricks 
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\ ANY experienced home 
. workers need little more 
than a sketch and a few over-all 
dimensions from which to work. 
Some of them, indeed, prefer to 
work out the details as they go 
along, because it gives their 
craftsmanship greater freedom 
and allows them to incorporate 
their own ideas and improve- 
ments. To give these readers a 
variety of projects from which 
to select, we are presenting a2 
group of condensed plans. All of 
these projects have been redrawn 
from standard, large size, com- 
pletely detailed blueprints in the ff 
regular PoPULAR SCIENCE oy 
MONTHLY series. Five projects fF 
are illustrated here, and others PSM 
will be given from time to time 31 
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101 







In the group above are given designs for 
a walnut mirror of 1790, a Roman galley 
model which can be colored and gilded as 
gorgeously as you please, a mahogany or 
walnut sewing cabinet of the Priscilla 
type, and a rugged tilt-top table of oak 














The toy fire engine at left is 
built around a rectangular half- 
gallon can and a bicycle pump. 
A good bicycle valve stem is used 
for the pump connection, and a 
stem without a valve is soldered 
at the rear for attaching the hose 
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AVEN’T you often wondered 
during a raging snowstorm 
how cold it was outside, yet 

hated to go out on the front porch to 
read the thermometer? Here is a home- 
made, remote-reading thermometer, called 
a “telethermometer” or “telethermoscope,” 
that will give you the outside temperature 
while you sit comfortably in your room. 
It is similar to the type used by the 
United States Weather Bureau at many 
of its stations, and accurate to a fraction 
of a degree. 

The following parts are required: a 
fairly sensitive galvanometer or 1-0-1 
milliammeter, 30-ohm rheostat, dial with 
pointer, three 100-ohm wire-wound fixed 
resistors, push-button switch, three bind- 
ing posts, 5-in. piece of brass or iron tub- 
ing of '4-in. inside diameter, a dry cell, 
and a box to contain the necessary wiring. 

Temperature readings are obtained by 
measuring the resistance of a coil of fine 
copper wire to an electric current. Ac- 
cording to a well-known principle of 
physics, metal changes its electrical re- 
sistance as the temperature of the metal 
changes. Platinum shows the greatest de- 
gree of change but is very expensive, 
therefore copper, which has somewhat the 
same characteristics, is used in this home- 
made indicator. 

First wind the coil of No. 36 enamel- 
covered copper wire on a strip of mica or 
any thin insulating material 34 by 3% in., 
as shown in Fig. 1. Solder leads on the 
ends of the wire and tape them to the 
strip to prevent breakage. This unit, 
called the “bulb,” is then inserted in the 
metal tube, which has previously been 
lined with waxed paper, and sealed with 
hot wax, leaving the leads outside. 

The indicator, which is merely a re- 
sistance-measuring unit known as a Wheat- 
stone bridge, may be built in various ways. 
The box for this particular model is an 
alloy can commonly used in radio work, 
but a well-made wooden box would serve 
just as well. The galvanometer and indi- 
cating dial are set in the top panel, as are 
the switch and binding posts. Resistance 
coils, rheostat, wiring, and battery are 
contained in the box. 

Figure 2 shows how the parts should be 
wired. The bulb is connected to the indi- 
cator by a three-wire lead. The extra wire 
is used to compensate for temperature 
changes in the lead wires so that only the 
temperature of the actual copper wire 
coil will be measured. The leads may be 
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Fig. 1. Temperature-measuring coil or “‘bulb” 
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of any length required by the installation. 

After the parts are assembled, it is 
necessary to calibrate the dial—a simple 
operation. Place the bulb in a dish or pan 
of cracked ice and allow it to remain there 
several minutes. Press the button and 
watch the galvanometer needle. It will 
swing to one side of the center, showing 
that the bridge is out of balance. The dial 
should be turned until the needle points 
to zero, when the resistance of the bulb 
and that of the fixed resistor in series 
with the rheostat are the same. A mark 
should now be placed on the dial, even 
with the pointer. This is the point where 
32 deg. will be on the dial and should be 
at about the center of the dial. If it is 
not, increase the resistance of resistor A 
in the diagram by putting about 2 in. of 
fine German silver wire in series with it. 


“This may be varied until the freezing point 


comes about at the center of the dial. 
Now place the bulb alongside a ther- 


YOU DON’T HAVE TO GO OUTSIDE TO READ THIS 


Electrical Lhermometer 









The tube goes 
outdoors, and 
the temperature 
is read on the 
dial indoors. 
Below: Solder- 
ing a lead on 
the rheostat 


mometer of known ac- 
curacy in a room where 
the temperature is quite 
high. The dial should be 
marked the same as be- 
fore and the temperature 
noted. Do this for sev- 
eral changes in tempera- 
ture and soon you will 
have enough marks on 
the dial to divide it into 
degrees of temperature. 
The accuracy that may 
be obtained in this way 
is surprising, and if your 
telethermoscope does not 
become accidentally dam- 
aged it will remain ac- 
curate for years. 

The bulb may _ be 
placed in a small, venti- 
lated box away from the 
house and connected with the indicator by 
a three-wire lead (No. 18 or larger). The 
indicator may be placed anywhere in the 
house. To learn the outside temperature, 
press the button and turn the dial until 
the meter shows zero. The pointer will 
then be at the correct temperature. An- 
other dry cell may be added if it is de- 
sired to make the indicator more sensitive. 





PLACE A SMALL PIECE 
OF GERMAN-SILVER WIRE 
IN CIRCUIT HERE 
7 














Fig. 2. The wiring is of the simplest kind 











TRANSPORT. This is a model of a 
new all-metal, twin-engined, low-wing, 
eight-place monoplane, known as the 
Lockheed 12. The drawings at right 
give details of all the sixteen parts 


To celebrate the beginning of the eighth year 
of Donald W. Clark’s series of scale model 
airplanes—the longest and best series of its kind 
ever published—we are giving three of his latest 
designs in one article. If you have never tried 
building model airplanes, begin with one of 
these. You will be surprised how easy they are 
to make. There are readers, by the way, who 
have built every model in the entire series, and 


that’s a record hard to beat. 


EADERS who have been clamor- 
ing for more and more solid 
model airplanes should be sat- 
istied this month because here 

are plans IO! simplified but accurate ly scaled mod- 
els of three entirely different types. One is an 
eight-place transport, the second is a six-place sea- 
plane and the last is a two-place sport plane 


\ll the models are made to our customary scale 
of in. equals 1 ft. Each has been reduced to the 


smallest possible number of parts, and the individ- 
ual pieces can be shaped with ease even by begin- 
ners. Soft, clear white pine is recommended for the 
wooden members, although balsa may be used, of 
courst by those who pre Le! the sorter wood 
With models of this type, neat and careful fin- 
ishing is of the utmost importance. You know how 
re so try to 
nake sure that 
all surfaces are sandpapered to a silky perfection. 
Mark the location of windows, ailerons, and similar 
details accurately with a hard lead pencil so the 


flawlessly finished the real planes a 
match their appearance. To do this, 1 


lines are slightly indented; they will then show 
through the paint 


If a model is to be finished in aluminum all over 





prime the wood with a thin coat of clear nitrate 
dope” or model airplane “dope,” if you happen to 
have some, and apply two coats of high-grade alu- 
mium bronzing powder mixed with bronzing liquid 
When, however, a model is to be painted some oth- 


lor..u f coat either flat white 


‘ hal 


Olo!l Us¢ or a priming 
I 


wall paint or white enamel un- 
dercoat. Both cover very well 
and can be sanded lightly to a 
very flat finish. Over this un- 
dercoat apply a good grade of 
quick-drying enamel of the re- 
juired color. One coat is usu- 
ally enough, but a second coat 
may be applied if necessary, 
provided the first coat is rubbed 
down lightly with very fine 
sandpaper and dusted off. 

India drawing ink gives a 
good dull effect for tires, cock- 
pit openings, recesses in the 
cowling, and the like. Take 
ains to polish the metal pro- 

lers as brightly as possible, 
and be scrupulous in seeing that 
every detail is as neat as you 
can make it. 

The new Lockheed 12 fol- 
lows the same general lines of 


the Lockheed Electra (P.S.M.., 


1 
} 
' 
} 


¢ 





COMPLETE PLANS 


Solid Scale Models of 


By Donald W. Clark 





Nov. °34, p. 72), but is somewhat smaller. 
It is an all-metal, twin-engined, low-wing, 
eight-place monoplane designed for gen- 
eral use by the average airline and for 
carrying the local business of the larger 
lines. Among its features are a sound- 
proofed, fully equipped cabin with 63 cu. 
ft. available for baggage and mail, retrac- 
table landing gear, wing flaps, and double 
rudder. 

The specifications: Span, 49 ft. 6 in.; 
length, 36 ft. 4 in.; height, 9 ft. 9 in.; 
weight empty, 5.355 lb.; useful load, 2.570 
lb.; power, two Wasp, Jr., SB rated 450 
h.p. at 2,300 r.p.m. Performance: High 
speed, 231 m.p.h.; cruising speed, 208 
m.p.h.; landing speed with flaps, 04 m.p.h.; 
service ceiling, 22.900 ft.; climb per min- 
ute, 1.400 ft.; cruising range, 665 miles. 

In making a model of this plane, the 
engine “eggs” are the only parts of all six- 
teen pieces that require special care. The 
ones shown in the photographs near the 
end of this article were turned out by 
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FOR BUILDING 


‘Three Up-to-Date Planes 


hand, without a lathe, and white pine was 
used. Saw the opening for the wing with 
accuracy to obtain a snug fit. Do the final 
fitting with a round file. 

It will be noticed that some of the 
structural details of this model differ from 
the Electra. For instance, the wheel forks 
and tail group are designed with fewer 
parts. If desired, the wheels can be made 
retractable as shown by dotted lines on 
the drawing. 

Paint the entire plane aluminum or light 
gray and add the windows, tires, cowl 
openings and trim in black. 

The second project is a seaplane, the 
Bellanca senior Pacemaker, a_ six-place 
ship popular at the seashore, along rivers, 
and on small lakes. The span is 50 ft. 6 
in.; length 27 ft. 11 in.; height, 8 ft. 6 
‘n.; weight empty, 3,250 Ib.; useful load, 
2.350 lb.; fuel capacity, 200 gal.; engine, 
Wright Whirlwind R-975-E3, rated 420 
h.p. at 2,150 r.p.m.; high speed, 160 
m.p.h.; cruising speed, 145 m.p.h.; land- 
ing speed, 64 m.p.h.; service ceiling, 12,- 
000 ft.; climb per minute, 700 ft.; cruis- 
ing range, 860-1,100 miles. ’ 

Twenty-two simple parts are required HORIZONTAL TAIL (meta. 
for the model. If white pine is used, the 
task of shaping the pontoons and other 
parts will be quite easy. The pontoon 
struts should be glued into pockets in the 
fuselage and on the pontoons, as shown. 
First, glue the cross members D to the 
pontoons, then the upright pieces A and 
B. Set the fuselage on these and hold or 
prop it up until the glue sets. The brace 
pieces C should be attached last. The 
diagonal struts are drawn extra long to 
allow for cutting and fitting. This assem- 
bling should, of (Continued on page 95) 
















SEAPLANE. Model of the six-place 
Bellanca senior Pacemaker as built 
by Mr. Clark, and, below, the draw- 
ings. Twenty-two parts are required 







SPORT PLANE. A smaller model is the two- 
place Kinner Sportwing, illustrated below. The 
drawings at the left show the side, top, and 
front assembly views and details of the parts 













Home Workshop Projects 


s 


SHOW READERS’ SKILL 


BUILDS LARGE MODEL 
RACING YACHT 






































One of the largest model 
racing yachts—Olympic,in- 
ternational class A, built 
by Walter K. Moss, Mil- 
waukee, Wisc. Over-all 

length, 84 in.; height, 122 j 
in.; keel weight, 36 Ib.; 

sail area, 1,654 sq. in 

On open-water sailing, a 

motor boat is necessary to 

catch the model. Much of 

the hull is so thin a strong | 
light can be seen through it / 






MODEL OF SPY HOUSE, HURLEY, N. Y. Mark Pennington, of 
Kingston, N. Y., built this model of the house where Daniel Taylor, 
a British spy, was held in Revolutionary days. It is complete to the 
hardware and a tiny copper dipper by the rear door. The walls are of 
plaster of Paris with glass windows, and the rear addition is of wood. 
The figure of the boy rolling a hoop is a painted wood carving. The 
rose bush is of bridal veil with paper leaves. Scale: 14 in. to 1 ft. 











DESK UNIT ADAPTS 
TABLE FOR WRITING PURPOSES 


Designed and made by C. F. Blake, of Oregon City, Ore., this 
desk unit includes a drawer and book racks at each end, and the 
top is grooved for pens and pencils. The dish-shaped blocks in 
each rear corner were turned on the lathe and glued in place to 
hold pins and paper clips. The unit may be placed on any table 





DORIES MADE BY BOYS 


Right: This dory was built by 
John Newacheck, of El Dorado, 
Kans., when he was 16. That 
shown above was constructed 
by Bartho Eicker, of Rosedale, 
N. Y., with the help of his 
father. Both are from our 
plans (P.S.M., Apr. ’35, p. 62) 





CAMOUFLAGED 
DESTROYER 


Model of the U. S. 
destroyer Preston 
constructed by Joe 
Sanford, of Bath, 
Me., from Popular 
Science Monthly 
blueprints. Both 
sides of the model 
are camouflaged dif- 
ferently according 
to dazzle-painting 
schemes actually 
used for ships 
in the World War 


or a good way to mount a 
small circular saw when he noticed 
old adding-machine stand knocking aroun 
an office where it was no longer wanted 
He obtained it and fastened the saw and 
motor to it as shown above. The whole 
can be moved easily, yet the legs can be 


lowered firmly against the floor for use 
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1 Metal ‘looling 


- | ... 4 new way to make novelties, 








KENNETH MURRAY 


ETAL stretches. On the kind 

of metal, its thickness and 

malleability, depends the ease 

with which it can be stretched. 
Sheet metal of No. 36 gauge, generally 
known as metal foil, can be stretched, 
modeled, and formed with such simple 
tools as nut picks and orange manicure 
sticks. 

Examples of this new handicraft are 
iliustrated, but they are intended to show 
only how the work is done, and your 
imagination will quickly supply ideas for 
‘dozens of other designs, novelties, and 
useful gifts. A particularly good use for 
the foil is in making relief or embossed 
ornaments for other projects such as wood 
chests and metal boxes, book ends, the 
bases of table lamps and legs of furniture, 
and as a facing for individually designed 
wood picture frames, wall plaques, mir- 
rors, and the like. 

The ornaments can be applied to any 
surface, curved or flat, and when reén- 
forced as described later, they cannot be 
distinguished from ornaments cast in 
copper, brass, or silver. They can be 
chemically colored or electrically plated 
as easily as the cast metal and by the 
same methods. 

Of course, the foil is not the kind used 
as a wrapping for chocolate bars. It is 
a very light, inexpensive sheet metal made 
for the purpose and sold by a number of 
craftwork supply dealers. The copper foil 
is recommended as easiest for the begin- 
ner to work with, but the material also 
comes in brass and an imitation silver al- 
loy that takes a high polish. The sheets 
are about 12 in. wide and up to 60 in. 
long. There is one substitute, obtainable 
anywhere at garages, that you can use for 
trial work. It is thin shim brass. This is 
quite springy so it will have to be soft- 
ened or annealed by bringing it to an even 
red heat over the gas stove. Heat it for 
only a moment, to avoid warping, and al- 
low it to cool slowly. 

The tools used for leather tooling are 
equally suitable for foil, but lacking them 
it is suggested that you purchase a set of 
six nut picks like those shown; the cost 
is usually 15 cents at hardware stores. 
Smooth up the point of one, so that it 
cannot cut or scratch the foil, and use it 


JANUARY, 1937 







Using a tool made from a nut pick to mark 
the lines on the metal foil—the first step 
in tooling the calendar shown at left above 





os 


After the lines have been pressed in deeply 
enough, the metal is turned over and laid 
on a smooth, hard surface. Then the back- 
ground is smoothed down with an orange stick 





When the modeling has been completed, the 
back of the foil is reénforced with plastic 
composition wood if it is to be attached to 
wood, or with solder if it is to go on metal 









OUR BLUEPRINTS PLEASE EVERY TYPE OF CRAFTSMAN. 


name plates, calendars, greeting 


cards, and innumerable ornaments 





A monogram to 
be attached on 
the door of an 
auto and, at 
left, a greet- 
ing card made 
from the foil 


for general work in making lines. Later, 
you can grind the ends of the others to 
various shapes as required. Inasmuch as 
these slender tools will tire the fingers 
after working for a time, it is a good 
plan to make a finger grip about 1 in. 
from the working point by wrapping the 
shank with adhesive tape. Composition 
wood paste is even more suitable for the 
purpose. 

Various methods of transferring the de- 
sign to the foil have been suggested, but 
the author prefers the following proced- 
ure: Clip the design to be copied to a 
piece of thin tracing paper and carefully 
mark the lines on the latter with a pencil. 
Cut a piece of the foil to size with scis- 
sors, then give one side a ¢hin coat of 
petrolatum (petroleum jelly). If you use 
too much, the design will slip. Lay 
the tracing on the foil, either right side up 
or reversed, as required, and press it down. 
Then rub a little petrolatum on the trac- 
ing paper; this will not only act as a lu- 
bricant for the tools, but will also make 
the penciled lines stand out very clearly. 

Lay the foil on a folded newspaper and 
go over the lines with the tool, using 
enough pressure to make the lines show in 
slight relief on the back. Peel off the trac- 
ing paper, wipe off most of the petrola- 
tum, and with the foil again on the news- 
paper, go over the lines so that they will 
show in greater relief on the other side. 

It is better to go over the lines several 
times rather than try to gain full relief 
the first time. You will find that the thin 
metal stretches quite easily; in fact, after 
you have had a little experience, you can 
model it almost as you please. Also, with 
more experience, you will be able to hold 
the tool in the fist to exert more pressure. 
Do not try this at first, however, for you 
would probably cut through the metal. In 
following curves (Continued on page 87) 


SEE PAGE 88. 










































inks for Car Owners 


OUR READERS PASS ALONG HINTS 


Wrapped around the intake manifold or 
carburetor, a bag of hot sand speeds 
up early-morning starts in icy weather 






Bottle Stopper Silences Window Rattles 











ee ee ee 





Grooved to take the edge of the glass, the 
stopper is wedged into the window opening 


Convenient Hat Holder 
Made from Clothespin 


ON LONG drives, it is often difficult to 
know what to do with your hat when you 
feel like wearing it. I solved the 
problem by tying an 
ordinary spring 
clothespin to the 
robe rope at the back 
~ of the front seat 

; —_ The clothespin holds 

‘ . the hat secure ly and 
protects it from be 


rushed or 


do not 





ing « 

smudged. When not 

used to hold my hat 

\ . the clothespin pro- 

\ ZL vides an excellent 

. hanger for newspa- 

pers road maps, OI 

shopping lists. In the near future, I plan to 

install a second clip, near the other end of 

the robe rope. Then, in rainy weather 

I'll have an improvised rack for the um 

brella that now rattles around on _ thi 
floor of the car.—A. McC 


SEDAN and coupé windows that tend to 
rattle when they are down generally can 
be silenced with a grooved wedge made 
from an ordinary bottle cork or rubber 
stopper, as shown in the illustration at the 
left. Slotted to take the thickness of the 
glass, the cork is simply pushed down over 
the window and wedged between the edges 
of the opening. The cork will also help 
prevent breaking of the glass —A. H. 


Bath Renews 
Old Gaskets 


OLD VALVE-HEAD 
gaskets that have 
dried out often can 
be rejuvenated with 
a water bath. Sim- 
ply place the shrunk- 
en gasket in a pail of warm water. After a 
short soaking, you will find that the cork 
has expanded sufficiently to make the unit 
fit perfectly —E. J. N. 











THAT HAVE HELPED THEM TO KEEP 


THEIR AUTOMOBILES IN CONDITION 


Hot Sand Bag Warms Cold Motor 


ALTHOUGH Starting cold motors generally can be made easier on 
icy mornings by pouring hot water over the intake manifold, the job 
of applying the water is cold and messy. A more convenient method 
makes use of a long, tubelike bag containing salt or sand. Placed in 
an oven, or on a radiator, and warmed, it will retain its heat for 
some time and can be wrapped around the intake manifold or car- 
buretor easily and quickly. The bag, made from heavy canvas and 
partially filled with coarse ice-cream salt or sand, should be about 
three inches wide and three feet long. Salt seems to absorb heat 
faster and to hold it longer than sand. 
must be taken to prevent scorching the canvas cover.—A. H. W. 


In warming the bag, care 





CLEANING 
TERMINAL. 







CLEANING 
BINDING 







mm COARSE EMERY 
CLOTH GLUED ON- 


Homemade Battery Tool 
. ‘ 

Cleans Terminal Posts 

A HANDY tool for cleaning storage-bat- 
tery terminals and cable clamps can be 
made from a scrap of wood and a few 
pieces of coarse emery cloth. Cut with a 
saw, whittled or turned to shape, and cov- 
ered with the emery as shown above, the 
tool provides a V-shaped cleaner for the 
battery posts and a tapered emery stick 
for the inside surfaces of the clamps. 
Furniture glue or a cement of the trans- 
parent type can be used to hold the emery 
cloth in place.—W. A. 


Odds and Ends form Handy Punch Set 


From a selection of ordinary steel acorn 
nuts, the amateur mechanic can provide 
himself with an efficient set of punches for 
cutting stud holes in cork or composition 
gaskets. They need only be screwed on 
threaded steel rods, or on long bolts whose 
heads have been cut off. To punch the 
holes, the gasket is placed over the part, 
which serves as a pattern, and the punch 
held over the hole and hit with a hammer. 
Since acorn nuts are available in a wide 
variety of sizes, from three sixteenths of 
an inch to more than one inch in diam- 
eter, a punch for gasket holes of almost 
any size can be made. As shown in the 


illustration at the right, a wood block pro- 
vided with holes forms a handy holder for 


the punch set.—H. W. 











A set of acorn-nut punches, and how they are 
used to cut the stud holes in motor gaskets 
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FROM 


R-J- 
J-REYNOLDS TOBACCO COMPANY 


MAK 
0 a: OF CAMEL CIGARETTES AND 
CE ALBERT SMOKING TOBACCO 


it your dealer's you'll 
find this Christmas 
package—the Camel 
carton—200cigarettes. 


4 nother Ch ri. —_ 

A oristmas spect 1 4 Ox 

if : re a bo: es 

6 Camels nm ‘flat fifties’ —wrapped 

im Bay holiday dress. L ight ab } 
, ove 


nce Albert 


It’s easy to please 


your list. Just 
fragrant tobacco they choose fo 


_ Prince Albert — the National Joy Smoke. 
king tobacco 


in the world—as mild and tasty 4 tobacco as 
daman. And Prince Albert does 
the tongue. Have bright red-and- 
£ Prince Albert 
waiting there early Christmas morning ---¢ 
wish your friends and relatives the merriest 


“p, A.” is the largest-selling smo 


ever delighte 
not “bite” 
green Christmas packages © 


Christmas €ver- 


all the pipe-smokers on 
give them the same mellow, 
r themselves 


mel beta 


There’s no more acceptable gift in Santa’s whole 
bag than a carton of Camel Cigarettes. Here’s 
the happy solution to your gift problems. 
Camels are sure to be appreciated. And enjoyed! 
With mild, fine-tasting Camels, you keep in 
tune with the cheery spirit of Christmas. Enjoy 
Camels at mealtime— between courses and after 
heir aid to digestion. Get an in- 
vigorating “Jife” with a Camel. Camels set you 
right! They're made from finer, MORE EX- 
PENSIVE TOBACCOS—Turkish and Domes- 
tic —than any other popular brand. 


eating — for t 


One full pound of mild, mel 
90 Prince Albert—the “bite. 
ead Bp Acs 0 in the 

erful red tin and placed in 
an attractive Christmas gift 


package. {far left} 


po . a pound of Prince 
7 , packed in a real glass 
umidor that keeps the tobacco 
in perfect condition and he. 
comes a welcome possession 


Gift wrap. {near left} 


t. J. Reyne 
wids Tobacco C 
ny Company, Winston 
‘ Salem, N.C 
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LTHOUGH I have con- 
structed at least a dozen 
enlargers, both for my- 
self and for members of 

the local camera club, I have yet to make 
two exactly alike. This is due mainly to 
the fact that a different lens, bellows, or 
camera was available in each case, Instruc- 
tions for making one particular enlarger 
for a certain specified lens equipment 
would not therefore be of much help, so 
I shall tell how any reader, even if he is 
not familiar with enlarging cameras, can 
construct one to suit his own needs with 
very little cash outlay. So much added 
enjoyment is obtained when one can view 
enlargements from his own negatives, that 
the labor involved is well repaid. 

The efficiency of a homemade enlarger 
depends upon the care given its construc- 
tion and upon the quality of the lens used. 
Prints from the one illustrated have been 
hung in several photographic salons, and 
there is no reason why you should not 
build one every bit as good as a factory- 
made model of corresponding type. 

Providing the camera bellows are ad- 
justable, your regular camera may be used 
as part of the enlarger. While this will re- 
duce the cost considerably, it is not an 
unmixed blessing. When you want the 
camera for one purpose, it is tied up on 
another job, so that if you can obtain a 
second-hand camera with a fair lens, by 
all means do so. Should you decide to use 
your regular camera, some means will have 
to be devised for clamping it temporarily 












tow-cost Hin larging Caamera 


Built to Suit Your Own Needs 


By 
REGINALD O. 
LISSAMAN 


This typical homemade enlarger runs 
on a tongued-and-grooved slide fas- 
tened to the wall, and the focusing 
is done by means of two small pul- 
leys and fishline, as shown below 


















REFLECTOR 





to the enlarger. Strong rubber bands from 
an inner tube will serve. 

The first thing to be determined is the 
maximum and minimum distances between 
lens and negative. If the camera or bel- 
lows are of limited extension, the negative 
house will have to compensate this fault. 
For example, suppose the camera available 
has a lens with a focal length of 4 in. The 
tabulation near the end of this article 
shows that when focused sharply to en- 
large to double dimensions, the distance 
from lens to negative (distance B, in the 
drawing) will be 6 in. At the position for 
a seven-times enlargement, 
distance B will be 44/7 in. 
Now a camera with this lens 
equipment usually has a bel- 
lows permitting an extension 
of only about 4% or 5 in. at 
the most, so the negative car- 
rier must be moved up in the 
negative house the difference 
between the extension of the 
bellows and the extension 
necessary for the two-times 
enlargement (i.e., 1% or 1 
in. farther from the camera 
back). 

Assuming that you have the 
w) lens bellows or camera to be 
used, it would be well at this 
stage to make a rough sketch 
and mark down all measure- 
ments as they are determined. 
This will give you something 
definite to work from. 
(Continued on page 84) 
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TOP —-4 
VENT I 
- 
Section of 
Main Enlarger 
D Slide a7) 
! 
VENT 1) 
H 
: aan ef i 
oon FELT BETWEEN JOINTS ‘mn nf 
a A FLASHED OPAL GLASS \-, ; 
c NEGATIVE CARRIER a | ; 
op clpe siya ap maleate mclppatieg ar. ee l 
3-PLY BOARD TO ‘ — 
MASK OPENING 
A ! 
A HAND CAMERA MAY BE ! 
B FASTENED HERE IF LAMP ! 
HOUSE AND NEGATIVE HOUSE 
ARE MADE TO SUIT 
LENS—».=ss 4 
Pyeeen - br 
FOCUSING FOCUSING * 
Front KNOB SLIDE 
view LOCKING 
DISTANCE D - 7 TOBIN. Side View UT 
DISTANCE C - 4 TO 2IN. rt 
DISTANCE B- VARIABLE, TO GIVE MINIMUM AND MAXIMUM 
ENLARGEMENT AND TO SUIT FOCAL LENGTH OF fh. 
LENS USED. (SEE TABLE AND TEXT) | 








The details of construction may be varied to suit the available materials and type of reflector 
Groove walls of the negative house for the negative carrier and opal glass before assembly 


used 
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hot WE WANT/ 








HERE’S WHAT YOU NEED 
TO TAKE THEM 





With fast F/6.3 lens cameras, use 
SS pan film, and G-E MAZDA 
Photoflood lamps No. 1. Good 
for dozens of shots. 25¥ list. 









With a box camera or for action 
shots, use G-E MAZDA Photo- 
flash lamps. Each lamp gets one 
picture. 15¥ list. 





With many inexpensive foldin 

cameras, use SS pan film, an 

new G-E MAZDA Photoflood 
lamps No. 2. 50 list. 


And you can get it indoors at night 
with G-E MAZDA Photoflood lamps 


@ Catch that look of delight when Santa comes... get scores of other 
precious pictures, too! It’s easy with G-E MAZDA Photoflood lamps. 


They screw into regular light bulb sockets to provide a flood of brilliant 
light, which helps you get snapshots indoors at night as readily as out- 
doors in sunlight. Good for dozens of shots. 

Just load your camera with SS pan film. Direct the light on your subjects by 
tilting the lamp shades or by means of reflectors. (Handy cardboard reflec- 
tors come 2 for 25f). Then click the camera shutter to get your snapshot. 


Your drug store or camera dealer can supply you. 







FREE FOLDER “How to take snapshots at night.” 
Write for a copy. Department 166, General 
Electric Co., Nela Park, Cleveland, Ohio. 











JANUARY 

















| A LOW-COST ENLARGER 


(Continued from page 82) 


The next thing to have bearing on the size 


of the negative house will be the flashed opal 
obtainable from any camera supply 
company). This should be located from 1 to 2 
in. from the negative. If closer than 1 in., 
there is a danger that some speck of dust may 

hen the lens is stopped down. In 


glass 


pe in focus Ww 


addition, sufficient material must be allowed 
on the negative housing to make a good con- 
nection with the lamp house. The cross area of 
the negative housi hould be larger than 
the bellows or camera to be used, bec iuse this 
eems to give more even lichting of the nega- 
tive. The slot for the negative carrier is open 
wiched between two pieces of flawless glass. 


The negative carrier is made like a picture 


frame, or a printing frame with rabbet deep 
enough to take the negative, with mask, sand 
wiched between two pieces ol flawless glass 

The lamp house is a part that requires a 


little experimenting to assure even projection 

of light. If the 

light that is bright in its center and weaken- 

ing towards its margins, the print will show 
' 


enlarger projects a beam of 


the same characteristics. This must be avoided 


The lamp house shi 


vuld be of the same cross 


area as the negative house, and it may have 
either a flat top or a re flector top For the 
latter type some workers use an old auto 


headlight reflector, others an aluminum mixing 
bowl. The reflector used in the enlarger illus- 
trated was S| 
directly in the 
fore assembly 

This choice of materials should not, how- 
ever, lead one to assume that their use is un 
important. On the contrary, each will defeat 


’ \ 1 


yun on the lathe, being formed 


» toppiece of the lamp house be- 





its own purpose unless it is_ particularly 
adapted to the enlarger it is to be used in 
First, cut a hole in the center of the re- 


flector large enough to admit the small end of 


the light globe—either a photoflood or a reg- 
ular type lamp. With the bulb projecting 
through the reflector, screw it into the socket 
»f an extension cord (so you are free to move 
it about). The light is turned on, and the re 


flector is held over a light-colored piece of 
card or paper at the distance the reflector will 
be from the opal diffusing glass in the com 
pleted enlarger. The card should be of the 
same dimensions as the opal glass. Now move 
the globe in and out in the reflector till the 
light ippears to ¢ er the card completely and 
evenly. This give Continued on page 96 











Lens front and slide assembly. A flat sy ring 
is let into the ‘blade’ f the slide t 

vent zy and keep the slide pushed t 
or side of the track so that the lens front 
will always remain parallel to the negative 





+ Kodak 


FOR THOSE WHO LIKE THEM SMALL 


wl i a ee Fila 


ter, 1/500-second 





KODAK RETINA (Right) 


Concentrated photographic versa- 


tility . « lens, anastigmat /.3.5; 
shutter, Compur-Rapid—9 speeds, 
up to 1/500 second. For black-and- 
white pictures: Kodak ‘‘SS,”’ Pana- 
tomic, Super X, Infra-Red—36- 
exposure magazines. For full-color 
transparencies: Kodachrome 18- 
exposure magazines. (Negative size 
approximately 1 x 1'4 inches.) Film- 
measuring device, exposure counter, 
enclosed eye-level finder; action is 
quick, convenient. Price, $57.50. 


$110 





KODAK MINIATURE 
fob ENLARGER, MODEL B 


KODAK DUO SIX-20 


A true ‘“‘miniature’’—compact, finely built 
—yet it takes 16 album-size pictures (15, x 
2'4 inches) on a roll of film. Negatives are 
sharp; give big, clear enlargements. Shut- 
Compur-Rapid. 
Kodak Anastigmat /.3.5. Speed and to spare 
for action shots, rainy-day pictures, close- 
ups—and indoor snapshots with 





Lens, 


Kodak 


“SS” Film and Mazda Photoflood bulbs. 
Price, $57.50. 





KODAK BANTAM SPECIAL (Left) 


A “‘miniature,’’ indeed; fits in the palm of 
the hand. In looks, feel and balance an ex- 
quisitely made instrument. A super lens— 
new Kodak Anastigmat EKTAR /.2.0. 
Shutter, 1/500 Compur-Rapid. Range find- 
er, military-type, split-field, coupled with 
focusing mechanism. Stainless steel 
tings. Brilliant die-cast, machined alumi- 
num body. Use Kodak Panatomic or Super 
X Film, and get needle-sharp negatives, 
superb enlargements (standard 
size, 244 x 4 inches). Also makes full-color 
transparencies on the new Koda- 
chrome Film. Price, $110. 


fit- 


low-cost 


KODACHROME FOR 


MINIATURE CAMERAS 

**Stills’’ in gorgeous full 
color—transparencies that 
may be viewed as they are 
or projected on a screen. 


No extra equipment needed 


KODAK POCKET Big prints from little nega- 
tives! Enlarger, improved 
RANGE FINDER 


masking paper holder (in- 
Know—don't guess—the Cluding exposure calcula- 
distance. Quick and easy tor), Kodak Anastigmat 
to use. Clips in the pocket 


f.4.5 lens. Price, $67.50. 
likea fountain pen.Price,$7. Optional paper cabinet 


$7 base, $10 extra...$ 6&7 50 





POPULAR 


K135 





for taking all 
shots; the color’s 


film. 


No. K828 


or K135A 


SCIENCE 





ordinary 


in the 


or K828A 
(8 exposures) for Kodak 
Bantam Special, $1.75; No. 
(18 expo- 


sures) for Kodak Retina 
and similar cameras, $3.50. 
Prices include processing 
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Christmas Guide 




















































: FOR THOSE WHO LIKE THEM LARGER FOR THOSE WHO WANT MOTION 
# ‘ 

: listen: Koil Cine-Kodak 

. [t TECLALOW IWCAARS C LHe—-INCAARS 

6 / 





CINE-KODAK EIGHT 


Movies at ‘‘10 cents a shot!”’ 
The ‘‘Eight’’ makes it possi- 
ble. A roll of Ciné-Kodak 
Eight Panchromatic Film 
costs only $2.25, finished, 
ready to show. Good for 20 to 
30 black-and-white movie 
“‘shots,”’ each as long as the 
average scene in the news- 
reels. Price, $34.50. 


KODAK SIX-16 f.4.5 


Smallest folding camera tak- 
ing 2'4x4'4-inch pictures. Big 
f.4.5 lens; 1/400-second Com- 
pur-Rapid shutter. Early or 
late, cloudy or rainy, 
the Six-16 gets the pic- 
ture. Price, $40 (with 
f.6.3 lens, $20; Doublet 
lens, $16). Kodak Six-20 
f.4.5, 214 x 314, $37.50; 
with /.6.3 lens, $17.50; 
Doublet lens, $14. 


$40 
















CINE-KODAK “kK” 


The world’s most widely 
used home movie camera 
—it’s so simple, yet so 
fine. Makes clear, bril- 
liant movies at the touch 
of a button. Performs 
beautifully for the begin- 
KODAK RECOMAR 18 ner, and as his skill in- 
The advanced amateur creases, responds to every 
delights in its Kodak An- exacting demand. Loads 
astigmat f.4.5 lens, 1/250- with full 100 feet of 16 
second Compur shutter, mm. film. With f.1.9 lens, 
built-in self timer, dou- os including case, 
25. 





$11250 





ble-extension bellows 
and bed, ground-glass 
focusing back, and wire- 
frame finder. Kodak Re- 
comar utilizes the almost 
limitless emulsions avail- 
able in film packs, cut 
film, and plates .. . and 
makes the most of them. 

Picture size, 2'4 x 314 


inches. $54 


MAGAZINE 
CINE-KODAK 


Loads in three seconds. 
Just slip the magazine 
into place, close the 
camera cover and shoot. 
Effortless loading is 
only one of six new fea- 
tures in this remark- 
able pocket-size movie 
camera. With fast f.1.9 
lens, $125; including 
carrying case, $137.50. 





; KODAK DARKROOM 
OUTFIT No. 1 


Take an unused corner of the 
basement, a big closet, or an 
attic room. Add this darkroom 
outfit. And you are all set to 
enjoy a big thrill of picture 
making—developing and 
printing your own. Kodak 
| Darkroom Outfit No. 1 is com- 
plete ... trays, chemicals, de- 
veloping clips, safelight, print- 
ing frame, thermometer, in- 
struction booklet. 





FULL-COLOR MOVIES FOR ALL CINE-KODAKS 


For movies in gorgeous full 
color, load with Koda- 
chrome Film. No fuss, no 4 
extra equipment, easy to ~* 
take as black-and-white. 
Here are beauty and real- 
ism impossible to describe. 
See a Kodachrome reel at 
your dealer's. Price in 100- 
foot rolls for 16 mm. cam- 
eras, $9; in 50-foot maga- 
zines for 16 mm. cameras, 
$5; in 25-foot rolls for Ciné- 
Kodak Eight, $3.75. Prices 
include processing ... East- 
man Kodak Company, 
Rochester, N. Y. 





Also the book that every 
amateur should own, ‘‘How to 
Make Good Pictures’’—224 
profusely illustrated pages of 
non-technical instruction. 
Outfit No. 1, complete, packed 
in black fiber case, $8.75. 


$875 
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Uew 1937 south BEND 


uss moron onve Mo GEOR ILO), BW Wa 
ee 


$6.59 ga Month 


AN IDEAL XMAS | 
GIFT 


752 









A BACK GEARED 
SCREW CUTTING LATHE 
3 me i2 
* 








No. 415-YA 914” swing by 3’ bed 
Workshop Bench Lathe with Hori- 
zontal Motor Drive, 14 h.p. Revers- 
ing Motor, Switch and belt tension 
countershaft as shown . $104 
($28 Down, $7 a mo. for 12 mo.) 


THE new 1937 model 9-inch 

Workshop Lathe isa 
Back-Geared, Screw Cut- 
Lathe with 
to 


ting Precision 


Twin Gear Reverse lead 
screw, Ball Thrust Bearing 


on Spindle, Longitudinal 





Screw Feed to Carriage, Pre- 
cision Lead Screw for cutting 
screw threads—and scores of other important features. 

Especially recommended for fine accurate work in the plant, shop 
Used by all important industries in this country 
and abroad. Takes 38 practical attachments for milling, grinding, 


draw-in collet chuck work, and many other manufacturing jobs. 


ee) 


‘a 


and toolroom. 








Above: New cat- 
alog 15-K showing 
1937 Workshop 
Lathe in 8 Drives 
— 4 bed lengths. 






Write for new Catalog 15-K shown here for com- 


Sent free post- 





nlete specifications and details. 






paid, Use the Coupon below! 


SOUTH BEND LATHE WORKS 


842 East Madison Street : 
South Bend, Indiana, U.S. A. : 

















8 South Bend Lathe Works, B No. 192-C 16” x 6’ South Bend Quick Change Gear 
9 842 E. Madison St., South Bend, Ind. U.S.A. tous ith Belt Motor Driven Lathe with 3-phase | 
4 Please send y ew 1937 Catalog 15-K. ; motor, r¢ vers ng switch, complete asshown. Weight | 
' ian off tothe tnherenbedl te 2300 pounds .. $779 
i : ” ; (315 5 Down, $40 an rl7 .) 
' Class of wor ' | 
aa | 
§ Name § 5S OTHER SIZES—9’—11”—13”—15”—16”_ | 
: Address ; oF as teaen all bed lengths. Priced | 
to 00. 
8 Clty. Stat a 
SOUTH BEND (Precision LATHES 
Q } ‘aR S EM THLY her erin rtisements in this 7 , 











TREE-SHAPED NUT BOWL 


(Continued from page 68) 





Using drill-press router to finish a squirrel 


sanded, and the block taken from the lathe 

Irregular curves are cut with the band saw 
around the outside as indicated in the drawing 
of the top view of the bowl. Then the foliage 
is either carved by hand, with a router in the 
drill press by holding the bowl in the hands 
and moving it about under the tool, or with a 
router and carving bits in the flexible shaft. 

The three parts are ready to assemble as 
soon as holes have been bored through the 
base and part way into the bottom of the 
bowl. These holes should be a tight fit for the 
pins turned on each end of the post. 

The squirrels are jig-sawed from patterns 
pasted to 1-in. white pine. The corners are 
trimmed off with the saw as much as possible 
to save time in finishing. The final finishing is 
done with a router and spindle sander on the 
drill press. If power tools are not available, a 
round file will do the work very nicely, fol- 
lowed by sandpapering. 

The outer edge of the base, if walnut, may 
be varnished and the center painted green for 
grass. After the enamel has dried, leaves are 
painted on in red, brown, and yellow. The 
trunk of the tree is finished in brown enamel 
or stain and then shaded with gray and black 
The inside of the bowl should be finished in 
a walnut brown and, if made of light wood, 
should be stained, varnished, and rubbed 
down. 

For finishing the outside of the bowl, the 
first coat is yellow enamel. Leaves on the low- 
er branches do not turn as soon as those on 
the upper and therefore can be touched in with 
green. Shadows under overhanging limbs are 
colored brown and black. The upper leaves 
are touched up by stippling red over the vel- 
low. 

The squirrels are stained or enameled 
brown; the eyes, noses and toes touched with 
black; and the underparts finished with white 
or light ivory, blended into the brown. They 
are fastened with small brads drilled through 
the bodies and driven into the base or tree 


trunk.—D. C. M. 


THICKNESS GAUGE AIDS 
IN CALIPERING PAPER 





WHEN it is necessary to use an ordinary mi- 
crometer caliper instead of a paper-gauge cali- 
per to measure the thickness of a sheet of pa- 
per, rubber, or other thin, yielding material, 
a more accurate reading can be made with the 
aid of a thickness gauge. Simply place the pa- 
per or other material between two leaves of 
the gauge and caliper the whole assembly 
The thickness of the object will be the differ- 
ence between the caliper reading and the com- 
bined thickness of the two leaves —W. C. W 
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| NOVELTIES MADE BY METAL TOOLING 


(Continued from page 79) 








A match-box holder of spring brass with an 
ornamental face piece of thin modeled copper 


it is better to turn the work about rather 
than turn the tool. In making large circles 
and square borders, a heavy cardboard tem- 
plate is useful, for you can run the tool around 
the edge as with a ruler. Since it is difficult to 
make tiny circles to represent eyes and but- 
tons on figures, use a hollow-point nail set, 
giving it a very light tap with the hammer 

Occasionally examine the work from the 
other side. When the design is in high enough 
relief, turn the foil over and lay it on a 
smooth, hard surface. With the beveled end 
of an orange manicure stick, press down the 
background around the design. Large expanses 
of background can be smoothed down with 
a folded piece of paper or a wood spatula. By 
pressing the pointed end of the orange stick 
against the outside of the lines, they may be 
formed in sharper relief. 

The final modeling operation consists in 
turning the foil over and pressing down the 
metal inside the design. If this is done on a 
hard surface, the relief will be flat; if done on 
a newspaper, the relief will be irregular so 
that, for instance, you can make some parts 
of a figure stand out more prominently than 
others. 

Clean off all of the petrolatum with gaso- 
line so that the back of the foil can be reén- 


How the match-box ornament is first filled 
with solder, then soldered to the brass holder 
| 
= — eee eee — 
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forced. There are two good methods by which 
the reénforcement may be done. If the foil is 
to be fastened to a wood surface, fill the de- 
pressions in the back with plastic composi- 
tion wood. This can be sanded smooth when 
it dries and then cemented to any surface. 
However, if you wish to attach the modeled 
foil to a metal surface, the best procedure is 
to flux the back of the foil and fill the de- 
pressions with solder, using a soldering iron. 

The match-box ornament, for example, was 
filled with solder in this way. The holder for 
the match box was made from 0.01-in. shim 
brass bent to shape and with the corners 
rounded. It was well tinned with solder be- 
fore the foil ornament was attached. This 
was done by sweating the two pieces to- 
gether around the edge. They were then held 
together with a C-clamp insulated with pieces 
of asbestos, the position being changed as each 
side became soldered together. By applying 
only a moderate heat in this manner, the 
temper or “‘springiness” is not removed from 
the brass. Under no circumstances sweat 
such parts together by directly heating the 
brass; it would become annealed and soft. 

The calendar design at the beginning of the 
article was cemented to a thin piece of com- 
pressed wood and a back rest attached. It 
was made as a gift for a Michigan pepper- 
mint grower. Various types of greeting cards 





Magazine cover of stiff carboard with name 
plate applied in the form of embossed copper 


may be made by attaching the foil to stiff 
cardboard. The monogram design shown is a 
plate for attaching to the door of an auto- 
mobile. 

Another project is a holder for individual 
copies of your magazine, to keep it in good 
condition during the month. Make the covers 
from one piece of stiff cardboard, creasing it 
twice at the bend or fold with one of the nut- 
pick tools. Cover the outside with cloth and 
reénforce the fold with adhesive tape. A piece 
of wire should be attached from one end of 
the fold to the other, on the inside, so that the 
opened magazine can be slipped under it and 
so held in place. The familiar design on the 
front was modeled directly from a PoPULAR 
ScrieENCE MontTuiy cover, the lettering being 
clipped and attached with petrolatum to the 


metal foil. The completed plate was later 
dipped in a weak liver-of-sulphur solution 
until it had become a medium dark color. 


After the back had been filled, the letters were 
buffed until bright so that they stand out well. 


_ 


HA SSD FE: 
TOOL OF 1001 USES 


A WHOLE 

SHOP FULL 

=". OF TOOLS 
IN ONE 





GRINDS, CUTS, DRILLS, 
POLISHES, CARVES, SAWS, 
SANDS and ENGRAVES 


Craftsmen and mechanics every- 
where are enthusiastic about its mar- 
velous performance. Wrenchless 
chuck enables you to change in- 
stantly any one of 200 different avail- 
able accessories. Plugs into any elec- 
tric socket, r10 volts, AC or DC. 


FASTER, BETTER JOBS 


Standard Model in its 
6th successful year. 
Saves hoursof tedious 
work. Foruseathome, 
in shop or take to job. 
Pays for itself many 
times over. Weighs 
only 1 pound, 13,000 
r.p.m. 





11025 Postpaid 
‘and i. s. & 





3 Accessories FREE 


DE LUXE MODEL 


For constant service— 


nothing else like this 
easy-to-handle produc- 
tion tool for making, 


shaping, polishing metal 
products, alloys, glass, 
composition materials, 
wood, stone, etc. Tests 
show it to be the fastest, 
most powerful tool for 
its type and weight, 12 
oz., 25,000 r.p.m. 


F 18 O Postpaid U.S.A. 
6 Accessories FREE 





| 
GET A DEMONSTRATION AT HARD- 
| WARE OR DEPARTMENT STORES 





| ORDER ON 10-DAYS MONEY-BACK 
TRIAL OR SEND FOR FREE CATALOG 











| cmicaco WHEEL & MFG. CO. PS-1 
115 S. Aberdeen St., Chicago, Ill. 
Send Free Catalog [] Send 25c project book 
Send $10.75 Handee Send De Luxe Model 
Send C. O. D. ) Remittance Enclosed 
HUI: - scisciusstsiascslasnsnicitiinipiiiadsinisibdsseasktanubaseatiakiiaialentiad 
IN ~csxsricicciaentdeekiiaiiiidideanicegiiaiamiitladiameniabubia ties 
CEBF -cecarsonosseninsnnsanseseinsnsemnnenabones i citntitsonssseneiiais | 
87 








MY WIFE WAS RIGHT! | DID 
NEED A GILLETTE BLADE 
IN MY GILLETTE RAZOR 
N) To KEEP MY FACE 
CLEAN AND SMOOTH 


SMART GIRL, HIS WIFE. 
SHE KNEW YOU AND 
| WERE MADE 
FOR EACH OTHER 








Who Else Wants 
Smoother Shaves? 


—Use the blade that was made | 
for your razor 


\ EN, remember this: Real shaving comfort 
A depends upon the perfect team-work of 
your blade and razor. If you are not getting 
the clean, comfortab le shaves you are entitled 
to, just try using the blade that was especially 
designed for your razor. 


The Gillette Blade and the Gillette Razor 
. are made for each other. The same engineers 
who drew up the specifications for the razor 
also designed the blade. Both are produced in 
the same great Gillette factory where equip- 
ment costing millions of dollars assures flaw- 
less coordination of blade and razor. 


When you know the scientific care with 
which the Gillette Blade is produced, it is 
easy to understand why this blade always 
gives you far superior shaving results. 


Tested with Diamonds 


For instance, samples from every coil 

Gillette Blade steel are tested for hardness by 
square-cut diamonds. Then the steel is “X- 
rayed”’? by an amazing device which “sees” 
, No hid- 


deep beneath the surface of the metal. | 
den flaws can es¢ ape this rigid examinavion. 


No wonder millions of men everywhere 
agree that shaves are ¢ leanc Ee smoother when 
you use the Gillette Blade in the Gillette 
Razor. Buy a package of Gillette Blades from 
your dealer today. Slip one into your Gillette 
Razor and enjoy the matchless shaving com- 
fort of the world’s most scientific ally mz atched 
shaving combination. 









Reputable mer- 
chants never offer a! 
substitutes for rg 4 
Gillette Blades, 
Always ask for 
them by name! 


Smile and sing with 
Milton Berle and other 
stars on Gillette's ‘Original 
CommunitySing’ rodio program 
-CBS Network—Coas? to Coast 

Sunday nights—10 P.M. E S.T. 


Gillette Blades 


Precision-made for the Gillette Razor 











God BLUEPRINTS 





Also... TEN-CENT 
LEAFLETS 


Dip you know that we have several 


leaflets for amateur craftsmen, in 
addition to our blueprints? The 
newest leaflet, just issued, contains 
fifteen suggestions for building work- 
benches and tool cabinets. Another 
tells how to use your own camera in 
making an inexpensive and very sim- 
ple enlarger. A third gives full direc- 
tions for resilvering mirrors at home. 
Each costs only ten cents and should 
be ordered by name. 





UCCESS in any home workshop 
depends largely upon having good 
blueprints from which to work, 
because your time is valuable and you cannot 
afford to waste it with inadequate plans. Our 
blueprint service has been in existence since 
1922, and our experts have learned from long 


experience I 


easy to understand. 


how to prepare blueprints that are 


If you do not see what you want listed be- 
low, send a self-addressed, stamped envelope 


for the complete list 
RADIO SETS 


& All- Wave Portable Receiver 


Pet two tubes, operated by bat- 
cai —} tery), 217-R ; : 
Amateur Short Wave Receiver, 155 
Amateur Radio Transmitter, 183-184 
Five-Tube Short Wave (A.C. or D.C.), 2 
Full Electric Headphone Set, 130 

One Tube (battery operated), 103 
Screen-Grid Set, 109 “ire 
Short-Wave Converter Unit, 137 


r po MODELS 
eee Barbary Pirate Galley or Fe- 
mes AC) lucca, 44-45-R ane 


Barnegat Lighthouse, ‘298A 
197-198-199- 


hN 


Battleship Texas (3-ft. hull), 
200 

Bluenose, he ge Fishing Schooner (17! 
in. hull), 110-111-112-R 

-lipper Ship Sovereign of the Seas (20'4- 
in hull) 51-52-53-R 

Clipper Ship in a Bottle, 121-122 

Coast Guard Patrol Boat (2054-in.), 286- 
287-R 

Constitution (21-in. hull), 57-58-59-R 

Cruiser U.S.S. Indianapolis (12-in.), 216 

Freighter, Ocean (14-in.), 271 

Galleon Revenge (25-in.), 206-207-208-209 

Gettysburg Cannon 115%- in.), 292A, 293A 


H. M. S. Bounty (8'%-in. hull), 254 


NNN NY 
uo 


wm wm ¢ 





Liner—Manhattan (12-in.), 204......cccccccssceseeees 
Liner—Normandie (205%-in.), 264-265............ 
Liner—Queen Mary (10%4-in.), 283... ; 
Nourmahal, power yacht (8%-in.), 276........ 
ee. ME REIL Fg, Bi ii cncteccncnssicicesscsenannsernonnct 


Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R..... 
Racing Yacht Seascout (42-in.), 106-107-R.... 
Roman Galley (19-in.), 138-139-R............00000.. 
Seaplane, Tractor Model (30-in. 
spread), 8&7 ......... 
Sea Witch, Clipper Ship (94 g-in. “hull), 
Oe SR ee eee 
Spanish Treasure Galleon (24-in.), 46-47 
Tugboat, Harbor (113-in.), 284.......... 
Tugboat, Water-Line (5 3/16-in.) 
( Se a 
U. S. 8 al Preston (31%-in.), 125- 126- 






Viking Ship (20%-in.), 61- 62- R.. . 
Whaler—Wanderer (20'4-in.), 151 to 154 


Winnie Mae, 4-ft. waves Scale Model, 141- 
142-143 ... - 


Yacht Rainbow (7 4-in. hull) 233 


(Construction kits are available for) 
(some of these models see page 6.) 


BOATS 





Canoe, 16-ft. Canvas-Covered 
— Kayak, with sail, etc., 192- 
= > * gare 
Combination Boat, 15-ft., for sail, outboard 





Assure Better Projects in Your Home Workshop 


.00 


motor, or oars, 131- 132-133-R.... 00 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257.... 25 
Ice Scooter (has hull like boat), 16/A.... 50 
13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
drives and oars), 147-R............... acne aa 
e 7 oa ) FURNITURE 
amr PP] Cedar Chest, 27. .ccccccsessoossessss ft ee 
a Child’s Costumer, 179A......... 25 
ween Coffee Table, 245A.......... 25 
Colonial Writing Desk, 21......... 25 
End Table, American Empire, 241A. 25 
Floor Lamp with Tripod Base, 243A... 25 
Gate-Leg Table with Round Top, 24 25 
Hanging Wall Cabinet, Colonial, 280A 25 
Lamps, Three Modern, 93.. . «ae 
Modernistic Book Ends, Low “Stand, ‘and 
Bookshelf, 100.. vr 
Mosaic Serving Tray, “297A. 25 
Pier Cabinet, 77....... ; tial — 
Queen Anne Dressing Table, Stool, and 
Mirror, 295A .. hacecaato. “ae 
Scroll Mirror and Tavern Table, 105 ; Ja 
Sewing Cabinets, Priscilla and Modern, 31 .25 
Smoking Stand, Modern, 238A..... : 25 
Stool, Upholstered, 240A ; ae 
Table, Four-Leaf Card, 239A .25 
Tilt-Top Table (turning), 140 25 
Treasure Chests (metal bindings), 78 i 
Wastebasket and Magazine Rack, 296A 2 
, : MISCELLANEOUS and TOYS 
} PS] Baby’s Crib and Play Pen, 26 25 
| \fi3 Block Puzzles, Six, 65 25 
itty Colonial Doll’s House, 72 25 
Dog-and-Woodchuck Book Ends, 297A 25 
Doll’s House Furniture, 73 25 
Microscope Kit, Portable, 220 .25 
Perpetual Star Chart, 214. .25 
Projector for Photos and Pictures, 259A 25 
Sundial, Metal, with Concrete Pedestal,291/A .25 
Toy Birds and Animals, Jig-Sawed, 56 25 
Toy Drill Press, Lathe, Saw, etc., 113 25 
Toy Fire Engine, Dump Truck, etc., 101 25 
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WHITTLING HOBO HANK 
(Continued from page 


model face to face with your blank, and 
sketch the bottom line of Hank’s chin and 
the position of the end of his prominent nose. 
Cut away the wood over and under Hank’s 
allowing some stock for his hat brim 
tor 


71) 


nose, 
(keep it quite thick at the brim at first, 
this part is across grain). 

Cut away the wood over the cheeks, 
Hank’s nose stands out prominently, and 
shape his jutting chin and jaw. Sketch in 
he line of his smiling mouth and cut a deep 
groove to represent it, shaping his upper lip 
and the deep V below each cheek at the 
same time. His eyes are also deep V grooves 
with small cuts on the upper side for eye- 
brows and a deep pyramidal notch for the 
pupil of each eye. His ears are like the 


so 


A pipe rack, an ash 
tray and match holder, 
and an alternative de- 
sign for a pipe holder 









PIPE RACK 





>“ ASH TRA’ 
AND MATCH HOLDER 


upper half of a question mark, and the hair 
line is just an outlining cut in front of the 
ear and rounding down in back. 

Crisscross his sweater with V-grooves, 
make curving grooves around the support- 
ing rope, and shape up the flower. Add a 
couple of grooves for laughter wrinkles and 
smooth up all details. 

The patches on Hank’s knees can be put 
on either in painting or by scratching in 
crisscross lines. Mix the flesh color for his 
face from red and white, made weather- 
beaten necessary by adding a trace of 
black. Color his clothes to suit yourself, 
using black, gray, and a brownish hue made 
by mixing together white, red, and black. 
If preferred, simply stain Hank dark all 
over, as in the book end pictured, and wax 
him to a slight polish.) 

To make a pipe rack, split the 5 by 9-in. 
piece lengthwise, join the pieces shown, 
and cut notches to fit the bowls and stems 
of your pipes. Put Hank at one end or in 
the middle, as you prefer. 

In making the book end, 


as 


as 


saw off 3 in. of 


the 5 by 9-in. piece and mount Hank on it. 
The 6-in. piece left should be narrowed to 
5 in., and a section of the waste strip 


used to simulate the roof on the crude shanty 
behind him. Hank can be fastened on with 
screws or short nails. 

If Hank is to be a book end (you can use 

e model for making the second one of the 
pair), the base should be weighted with lead, 
or a strip of thin sheet metal should project 
out from the base in back to pass under the 
first few books and thus keep the book end 
from tipping 

If you want a pen set, buy an inexpensive 
desk pen and use the socket from it, or simply 


drill a hole in the base large enough to re- 
ceive the cap of your regular fountain pen. 

To make the ash tray and match or pipe 
holder, cut the 5 by 9-in. piece as before, 
using the 6-in. piece for the base and the 
3-in. piece to form a supporting frame for 
the match box or a pipe. Cut the circle in 


the base to fit the ash tray, or simply set the 
tray on top. The standing part in back can be 
carved to simulate a fence, or an old box or 
a crate, and the whole painted or stained. 
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Faclory-lo-Yoru | 


Sendin FREE 
90-Page Catalog 


When you buy the Midwest factory-to-you way, 
you make your ré idio dollar gO twice as far. + ou 
deal directly with the factory that makes radios 


—instead of paying extra profits to wholesalers, 
distributors, retailers, etc. Remember! Nothing of value 
is added to a radio just because it is handled many times. 
Take advantage of Midwest's sensational factory-to-you 
values. You have a year to pay . .. terms as low as l0c a 
day ... you secure the privilege of 50 days’ FREE trial in 
your own home. In addition, you are triply protec ted with 
Foreign 7 ption Guarantee.. 
Jne-Year Warranty and 
Money- Bac 
Guarantee. 




















GET TODAYS MOST MODERN 
RADIO «7 50% DISCOUNT 

















75 CHASSIS 


@ /{FACTORY-TO-YOU 
MEANS 50% SAVING 


TERMS AS LOW AS 10% A DAY 


bl, MIDWEST ravios ogo 


DIAL A-MATIC TUNING ¢ ELECTRIK-SAVER 
DUAL-AUDIO PROGRAM EXPANDER 
AUTOMATIC AERIAL TUNING « 
6 WAVE BANDS (4/2 102400 mET«Rs) 


AND SCORES OF OTHER FEATURES AT 
SAVINGS uPTO §Q% / 
















THE PRICE OF 8 - 


Why be content with an ordinary 6, 8, 10 or 12-tube 
set, when you can buy a 14-tube Midwest for 
the same _ price It out-performs many $150 
radios on a point-lfor-point comparison | Scores of 
like Dial-A-Matic Tuning* and Electrik- 
ive you magnificent world-wide reception. 
ahead and has 50 advanced feature It 
switch instantly from American 
programs ... to Canadian, 
amateur, airplane 
and broadcasts to the 
most ~~ foreign programs. 
Never betfo so much radio for 


so little Why pay 


marvelous features 
Saver* (*optional 
It is designed years 


You 


1 FINO MYSELF 
SINGING ALONG WITH 
MIDWESTS MARVELOUSLY 
LIFE -LIKE PROGRAMS - 


has everything! 
oo 4 

ee 
ss 


can 
police, 
commercial, 






ship 


Irene Dunne 


? 
more: 





money. 








DIAL-A-MATIC TUNING* 
double d 


Your radio enjoyment is with 
Dial-A-Matic Tuning, the amazing new 
Midwest feature that makes this radio fune 
itsel/! Zip!...Zip!...Zip!...stations 
instantly, automatic ally, perfectly as tast 
as you can push buttons. The exclusive 
Electrik-Saver enables Midwest r: ‘adios to use 
no more current than ordinary 7-tube sets. 


come In 


MIDWEST RADIO CORPORATION 


DEPT. G-59, 


CINCINNATI, OHIO 
MAIL COUPON TODAY FoR FREE 


30°*DAY 


TRIAL OFFER AWD 40°PAGE FOUR-COLOR FREE CATALOG 







MIDWEST RADIO CORPORATION 
Dept. G-59, Cincinnati, Ohio 









mention POPULAR SCIENCE MONTHLY when answering adv 


Without obligation on my part, Address ee eae 
send me your new FREE catalog 

and complete details of your Town 

liberal 30-day FREE trial offer. 


Special offer and prices prevail only when dealing direct with factory by mail.) 


ertisements in this magazine. 





State. 
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TRANSFORMany Microscope 
-.intoa 


POL. ARIZ. A T ION Microscope 
for only $3.50 
with POLAROID 


Junior 


. <a 
Polarizing 





Microscope Set 














Po 
LAROLID i 
only 
$2.50 
POLARIZING INSTRUMENT CO. ?) 
8 West 40th Street New York 





find CLECTRIC 
ARC WELDER 


Works Off Any 
Storage Battery or 
Ordinary Light Soc ket 













new electric arc welder is 
ssible by tl invention of a 
arbon Au bat s 
ed with tr ving f 1 
abou cu ut asf r 
bult 1 parts are 
j r by the white 
a 1 st a few sec 









€ alu 
7000 ) degrees heat. 


Ka Hottest Flame Known 


, Melts iron and steel] instant Wel 
“fenders, radiators, holes in bodies 
m ui cans tanks, brazes broken cast 
Works on anything iron, st 
vras s, copper, tin or galvanized me 
most nothing Used by factories 
nh many operations. Vositive 
money "haah guarantee by a re- 
sponsible firm. 


AGENTS 


Men with cars 
















Permanent repairs made for al 






CALUMET AVE., 
CHICAGO, ILL. 


“CLAMPS ™ 


These finest clamps 
cost no more, 













CATALOC 
ar FREE 


Adjustable Clamp Co. 
lamp I 
408 'N. Ashland ave. 
Chicago—U.S.A. 











RENEW OLD B 


witre 


PLASTIC STUCCE 








COLORCRETE INDUSTRIES, INC. \ tr 
572 Ottawa Ave Holland, Mich 


Build This 6" Yaw! Model onty $759 








A. J. FISHER 
1002-2 Etowah Ave., Royal Oak, Mich. j 

















SPRAYS ALUMINUM PAINT 
ON CHRISTMAS TREE 


SOMETHING new and outstanding in the 
way of Christmas-tree decoration can be had 
by using an ordinary insect gun to spray alu- 
minum paint on the tree. A few minutes of 
vigorous pumping and the tree appears to be 
delicately fashioned of molten silver. No 
tinsel is needed to complete the decoration. 
Blue lights, if used alone, give a striking effect 
\ ten-cent can of paint is ample to cover a 
tree 6 ft. high —kK. F. KEITH. 


CADMIUM-PLATEDCONDUIT USED 
IN MAKING MODERN FURNITURE 


plan to build modernistic 
tubular furniture can save considerable ex- 
pense by using the new cadmium-plated con- 
juit now being made for electrical work. It 
comes in a dull finish, so take a wad of fine 
steel wool and go over the tubing vigorously. 
In this way you can obtain what appears to 
be almost a chrome finish, bright and highly 
polished. Thin, clear lacquer will preserve this 
finish indefinitely. Several chairs treated in 
this manner and placed in a local office where 
all other fixtures were in modernistic chrome, 
created such favorable comment that several 


more were ordered.—F. K. § 
A CORNER CUPBOARD 


Continued from page 63 

difficult about it. The glass in the upper door 
should be fastened in with glaziers’ points and 
putty. The panes with the curved tops need 
not be cut by a glazier as even considerable 
irregularity in their shape will be hidden by 

e pully. 

Inside the middle rail, the stop for the 
lower doors should be screwed, extending 
down about 1% in. The flush bolt should be 
let into the edge of the left-hand, or inside, 
door at the bottom. The shelves act as the 
stop for the door of the upper compartment; 
nothing more is necessary 

The supports for the shelves are screwed 
through the panels from the outside and to 
the posts and setbacks from the inside. Take 
care in locating these that the shelves will be 
directly behind the door muntins. The shelves 
re made of two boards joined with dowels 

d glue 


The cupboard shown in the photograph 


s finished with boiled linseed oil, and the 
external walnut surfaces were polished with 
\ coating of thinned orange shellac 


t} 


bbed down with steel wool before the wax 


is applied will give a higher polish if that is 
desired. 

The cost of materials as given in the list 
( uld be reduced if economy were necessary. 
The cupboard probably would be as attrac- 


ve if made entirely of maple, and this would 
reduce the cost about $12. The ma 








might be eliminated altogether and pin 
ubstituted; in fact, clear box boards would 
do nicel) 

I ( tin the cost of the n ipl lum- 
ber about 10 percent as wastage has been add- 
ed t he actual wood in the fin- 

ed piece. | he walnut 2( per- 
cent is be wood is almost 

s bou | g nd knots, sa 

d d er defective parts cannot be 
readily discovered until after the stuff has been 
milled. If the cupboard is going to be stained, 
ne parts ol light sapwood can be used and 
larkened to match the rest, resulting in a 

e ical use of the lumber and a cor- 
esponding savi in cost. 

I ned and rubbed varnish finish is 

i instru } f nin / 
} th tvp ! o nl a 
d PuUOLISI R / 7 
Warn PS.M., Jw 20, Ju 
iid f } Se t 75 





GET 
YOURS! 
The 1936 HOME 
WORKSHOP INDEX 
Costs Only Ten Cents 


AVE you ordered your copy of the 

Home Workshop Annual Index, just is- 
sued for 1936? You will need it more than 
any of the previous Indexes because the 
Home Workshop Department has been 
greatly enlarged during the past year. No 
less than 500 pages were devoted to it and 
to such hobbies as radio, microscopy, 
chemistry, and astronomy. And the Index 
lists every item. Get it and you will save 
yourself hours of searching through your 
old magazines for needed information to 
help you in your work. 

Every article on craftwork, shop methods, 
house repairs, model making, radio, auto- 
mobiles, and the like is not only listed 
alphabetically, but also carefully and com- 
pletely cross-indexed. You will be sur- 
prised to find how many times you will use 
the Index, because it is a classified guide to 
the most up-to-date reference material on 
these subjects that can be found anywhere. 

It is not necessary to fill out a coupon or 
write a letter. Merely address Popular 
Science Home Workshop Index, 353 Fourth 
Avenue, New York, N. Y., and inclose ten 
cents together with a plain return envelope 
addressed to yourself. Do not put a stamp 
on the return envelope which you inclose; 
we will pay the postage when we mail the 
Index to you. 

A few copies of the 1934 and 1935 In 
dexes are still available at the same price 
of ten cents each. Send thirty cents if you 
wish all three. 





fa. 
: «aT 
Rt A 
WIRE LOOPS ON PLIERS 
HOLD BALL BEARINGS 


A’ ae to aid in handlir 
be made by takin 





| eae aie snipping off tl 

and fastening them with sev 

to the ends of small, long-nose pliers, as 

snown The steel balls ¢ t be isliv re 

I ed Irom nel races nd S eadil ¢ 
ced \ bit ; a er ( WI er 
und tl nd f the plier if necessar ) 


i ¢ ne rs, 
nake the attachments fit snugly F. B 


POPULAR 





SCIENCE MONTHLY 







































Offered for 
TRAILER 


CONSTRUCTION 


KINKS 


F YOU know any particularly good con- 

struction kinks to be used in building an 

auto camping trailer, here is a chance to 
cash in on them. We want you to tell us 
about your best, most practical, and most 
economical methods so we can pass them 
along to the many other readers who are 
planning to build trailers of their own this 
spring. To make it worth while, we will give 
$250 in cash prizes for the best ideas sub- 
mitted, as follows: 


$100 


First prize... 









Second prize 50 
MN ce teetinc tamsemasmation 25 
INN RII 25 scan sennncetateconmnciilponpsnnanecine 15 
Fatt. QFIBE.........0200. ' . 10 
Sixth to fifteenth prizes, $5 each............ 50 

jo” Oe Ree er Tne $250 


All you have to do to enter the contest is 
to write 500 words or less describing some 















$250 in Cash Prizes 





construction method that will help others in 
building a trailer. Then make a clear, accur- 
ate pencil sketch or drawing, or take a pho- 
tograph or two of the job, or better still, do 
both. Mail the illustrated description to reach 
the Trailer Contest Editor, PopULAR SCIENCE 
MonTHLy, 353 Fourth Avenue, New York, 
on or before February 1, 1937. 

Remember that you don’t have to tell how 
you build the complete trailer. Concentrate 
on the one best kink you have developed— 
the one that saved you the most time, labor, 
or material, or the one that makes the greatest 
improvement in the strength, roadability, safe- 
ty, convenience, or comfort of the trailer. In 
other words, what was the outstanding fea- 
ture of your work? 

It may be, of course, that you have discov- 
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TAKING THIS FACE ANYWHERE / 


NOT EVEN GOIN’ To 

LOU'S DANCE - WHATS 
THE BIG IDEA OF 
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WHY YOU POOR BOY - YOUR FACE 
1S BADLY BROKEN OUT -1 WONDER 
IF FLEISCHMANNS YEAST WOULDN'T 
} HELP? I'VE HEARD IT'S QUITE 
WONDERFUL HOW IT CLEARS 
UP PimPLES! 
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A> HE LOOKS LIKE 


A I DO NOW- 


@ After the start of ado- 


A Bs Waste poisons in the blood 
irritate this sensitive skin 
—pimples pop out! 


ered several unusually good methods. In that 
case, don’t try to crowd them all into one 
entry. Make each a separate entry. You can 
enter aS many individual construction kinks 
as you wish, provided each complies with the 
other rules. 

Your entry or entries may relate to any 
part of the work of building a trailer. For 
example, you may have assembled an eco- 
nomical running gear, devised a good way to 
rig up power brakes, designed a simple but 
efficient hitch, made unusually convenient 
parking legs, assembled an especially light, 
strong frame, or discovered other good ideas 
relating to the chassis. 

On the other hand, perhaps you purchased 
a drop axle, wheels, brakes, and hitch ready- 
made and used your ingenuity on building a 
good body. Very well. What have you to 
offer in the way of methods for setting up 
and bracing the frames and roof, laying the 
floor, covering and insulating the walls and 
roof, making doors, windows, and screens, 
applying the trim and hardware? Any good 
ideas relating to the construction of the body 
are eligible. 

Finally, the interior fittings and equipment 
offer another wide field in which to submit 
ideas. How about the kitchenette, the bunks, 
the electric fixtures, the stove, the sink and 
water supply, ice box, radio, and cupboards ? 
A good kink relating to any of these or simi- 
lar subjects would comply perfectly with the 
contest requirements. 

The contest is open to all except employees 
of PopuLtar Science Monturiy and their 
families. The judges will be the automobile 
and home workshop editors of this magazine, 
and their decisions will be final. In case of 
ties, each tying contestant will be awarded 
the prize tied for. No contributions will be 
returned. Be sure to address all entries to the 
Trailer Contest Editor, and don't delay. The 
closing date is February 1, 1937. 
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Don’t let Adolescent Pimples 
keep YOU out of good times 


Fleischmann’'s fresh Yeast 


THOSE YEAST CAKES PUT lescence—from about 13 helps to get rid of adoles- 
ME BACK IN CIRCULATION to 25 years of age—impor- cent pimples by clearing 
tant glands develop and these skin irritants out of 

final growth takes place the blood. Then, pimples 

This causes disturbances go! Eat 3 cakes daily, one 

y, in the entire system. The about '% hour before 

(Pa skin gets oversensitive. meals— plain, or in a little 


water—until your skin is 
entirely clear again. 
Start now! 


cleaes The skin 


by clearing skin irritants 
out of the blood 


Copyright, 1936, Standard Brands Incorporated 
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NOW 


A Genuine 7-inch 


BLACK & 
DECKER 


ELECTRIC 
SANDER 


No. 17 
JUNIOR 


THE NEW 7-INCH JUNIOR SANDER saves 
hours of slow, hard work with sandpaper, emery, 
files, etc. Makes quick work of such jobs as cleaning 
and smoothing wood or metal surfaces; removing 
paint and rust; grinding and smoothing welds and 
casting ridges; rubbing down new lacquer with felt 
rubbing pad; polishing metal, etc. Universal motor 
operates on A. C. or D. C. A great tool. A great 
value. Only $39.50. 


LOW-PRICED B. & D. DRILLS, TOO 
,-INCH JUNIOR DRILL: (Illustrated). 


Drives twist drills for drilling up to holes 
in steel; augers for drilling up to 1” holes in 
wood. Also drives Black & Decker Hole Saws for 


cutting clean, round holes from +,” to 3!/2 

. diameter in any material 
a hacksaw will cut. Uni 
versal Motor. ONLY 


$35.00. 


%4-INCH JUNIOR 
DRILL: Drives twist 
drills for drilling up to 
4” holes in metal; au- 
gers for drilling up to 
holes in wood. Also 
drives light wheels for 
grinding, buffing, polish- 
ing, etc. niversal 


Motor. ONLY $19.50. 





MAIL THE COUPON TODAY for Black 
& Decker Catalog and name of nearest 
dealer where you can see these and other 
Black & Decker tools. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 





MAIL FOR FREE CATALOG 







The Black & Decker Mfg. Co., 


801 Pennsylvania Ave., 
Towson, Md. 


Please send Free Catalog showing 
Junior Sander, Drills and other tools, 
and address of nearest B. & D. dealer. 


Name.------- 
Occupat 1Of..-.<--22ee-neeeeee-------- 


Address----- 








PAINTING INSIDE WALLS 

(Continued from page 72) 
heads backed up with %-in. plate washers. 
By screwing these enlarged-head screws in 
slightly below the level of the plaster, the 
wall can generally be tightened up. 

Where an old plaster wall has softened but 
is sound otherwise, it is frequently possible 
to harden the surface. Use a straw broom to 
remove all loose sand and mortar; then coat 
the wall freely with a heavy wall-paper paste. 
This is readily prepared by using one of the 
paste flours sold especially for hanging wall 


paper. If none of these is handy, place a quart 
or two of general-purpose flour in a clean 
12-qt. pail, add cold water gradually while 


stirring until a rather thick but smooth paste 
has resulted, then add sufficient boiling hot 
water during continued stirring to make up 
a strong but very smooth paste that will not 
drip from the brush. If the paste is not 
thick enough, cook it a little, stirring all the 
while. With gas heat, keep the flame as small 
as possible or the paste will lump or stick to 
the pail very quickly. 


FTER applying the paste to the wall but 

before it has set or dried, apply the wide- 
meshed cheesecloth sold as fly-screen cloth 
for cottage windows. Start on the left side 
with the selvage held straight; then use the 
brush and more paste to lay the cloth very 
smooth and free of wrinkles. On work of this 
kind, help from the lady of the house will be 
most acceptable, for men generally lack a 
woman's dexterity in handling materials of 
this type. Inspect the work carefully to see 
that the cloth is free of wrinkles and evenly 
coated with paste, well brushed out. If cloth 
screening is not obtainable, a good grade of 
cheesecloth or beef cloth will be satisfactory. 
Avoid cloths as heavy as unbleached muslin 
or cotton flannel. 

Where an irregular crack or so-called “‘fire 
check” has occurred in the plastered wall, 
stiff putty knife or similar tool should be 
used to widen the crack with the sides slant- 
ing backward away from the edge so as to 
offer a key for the new patching plaster or 
plaster of Paris. If the latter is used, only a 
few tablespoons at a time should be mixed 
to a stiff putty with cold water, because it 
sets so quickly. Pack the material firmly into 
the crack and level off with the putty knife. 

With the wall tightened and patched, it 
necessary to decide which of two 
stipple coats is desirable. One is a commercial 
material made from marble dust and casein 
glue and needs only to be mixed with water 
according to directions. The other is made 
from 100 lb. soft paste lead, 25 lb. plaster of 
Paris, 2 gal. boiled linseed oil to make to a 
thick paste, and colors ground in oil to tint 
or shade if desired. Thin with turpentine if 
too stiff 


becomes 


O' THE two types, the marble coat is 
probably the easiest to apply and is quite 
odorless; while the lead and oil base, if ap- 
plied in a furnace-heated room during the 
winter will give off fumes that may be quite 
unbearable to both workers and occupants. 
There is practically no difference in cost or 
labor. Of the two, I prefer the marble-coat 
material 

Whichever is used will require a wide, wall- 
type bristle brush and an ordinary pail from 
which to dip the brush. The stipple coat must 
be applied in a heavy coat not less than % in. 
thick and much thicker if a very heavy boldly 
stippled finish is desired. Do not brush out 
like paint, but use the wall brush to lay on 


the plastic coat more or less evenly. With 
this type of material it is best to start the 
work near the ceiling since all strokes of the 


wall with a 
semi- 


from the pail to the 
movement. No 
strokes are 


brush start 
single lifting 
circular 


cross or 


Continued on page 93) 














$11.00 Buys "This 7 Tool Outfit 


Make miniature models, toys and novelties with this great 
little model maker. Handy for home repairs. Lathe, serew 
center, sabre saw, sar ler on, _ saw, lathe tool set, 
drill ehuck and ile $11.00 or $12.00 
west of Rockies. Writ fe wr r i E ii Cc AT ALOG If dealer can- 


MODEL ‘irect. Arcade Mrz. 
AKCADE MAKER Feces 








MODELBUILDERS! CRAFTSMEN! 
big |}64-page catalog 


Just off the press in time for Xmas! 


Model R.R’s., Ships. Airplanes, Gas and Steam Engines, 
Racing Cars, Supplie Accessorie Hare i to- get parts, 
sheet metals, rods, wire bolts, rews (all very 
Thousands of tiny items The cat tale g everyone 

Supply limited Send lic (coin) today— 








ne sizes) 


10 free copies. 


CLEVELAND MODEL & SUPPLY CO., INC. 
1866S West 57th Cleveland, Ohio, U. S. A. 





Design Your Own 
FURNITURE 






\ > ONLY 
\ Don't just copy other people’s work. 
Create your own designs. John H. Klok, $ 
outstanding Grand Rapids fur: iture de 
signer shows you how in a simple 
course in design which includes Spe- 
cial Sketchboard and Book of Projects. Easy 
No homecraftsman should be with- Payments 


\, out this course. Write for free descriptive folder. 
Klok Furniture Research Institute 
Grand Rapids, Michigan 








Automobile Racing NEW BOOK 


( Fourth Editi 
Nine Chapters—66 illus 4 ions, dirt, midget and cha 
pionship cars and drivers. How to build cars and be ood ‘ 
—14 working drawings. Converting 
ock cars to 135 m.p.h 
po wers all questions on s g 
up cars, balance, speed, revs, rules 
specification track records, eté 
Postpaid $1.00 C.0.D. $1 
Order NOW. Ray Kuns, Dept. D- 1, 
Madisonville, Cincinnati, Ohio. 























SPECIAL 
SALE 


“100 SHOT” REPEATER 









Latest Model 1937 Haenel tf 

repeating pistol Sturdy, & 

massive construction, 100 

shot magazine Shoots B.B ° 

steel nhs was 95 ao 00 Shots wo 
wn 


HAEN 
AIR PISTOL 177-22 GAL. $995 


$2.00 deposit on C. O 
FRE Folder on tite s, Piatola, Etc 


Hudson Sporting Goods, P-52 Warren St., New York 



















Jim Dandy Cabin Cruiser 
The Trailer that has Everything 
Easy to build this beautiful 









cabir or, 
electric ligt tand waters tems 
and where to buy par b an 





Enclosed, ~~ 
Self-Oiling, Roller Bearing 
Cheapest reliable power for farm or 
factory. Uses all fuels for pumping, sawing, etc. 
Best engine for the money. It pays for itself. 
Sold direct from Factory. immediate Delivery. 
WITTE ENGINE WORKS 
2221 Oakland Ave., KANSAS CITY, MO. 











POPULAR SCIENCE MONTHLY 











— 











pasting ising WA's T FARN DIESEL ENGINEERING 
(Continued from page 92) 


| 

| needed, since all that is necessary is to get | WITH THIS NEW, EASY-TO-UNDERSTAND MANUAL 

| on an even, thick coat. 

The next step will call for some ingenuity. 

| For most stipple effects an ordinary floor 
scrubbing brush, preferably new, will give a 
fine effect if dipped in a pail of water and 
shaken out. The damp bristles are merely 
bumped quickly and lightly against the fresh- 
ly coated wall, thereby eliminating brush 
marks and at the same time giving the surface 
a series of humps and corresponding hollows 
to produce a pleasing texture. This may be 





Here at last is a brand new book written for the man who has had no 
previous knowledge of Diesel Engines. Takes you in easy-to-grasp 
stages right from the fundamental principles of the Diesel to the most 
advanced types of engines. Tells you in clear, non-technical language 
just how and why the Diesel operates—what happens in the cylinders. 
All about pressure, volume, speed, and heat. Various fuels and how 
they are rated. Different types of Diesels, and their comparative 
economies—air and other types of starters, etc. Adapting the Diesel to 
automobiles, ships, trains, and airplanes. How you can take advantage 
of the many opportunities that Diesel Engineering offers. 

modified still further while still somewhat The A B C’S OF DIESEL ENGINES is profusely illustrated from 
soft but before becoming completely set by beginning to end, including useful tables, reference data, operating 
dragging a draftsman’s celluloid triangle light- | costs, and other information invaluable to the Diesel-minded man. You can depend 
ly across the surface to remove the sharp | upon the completeness and accuracy of this great book. Prepared by the editors 
points so that slightly flattened tips are pre- | of Popular Science Monthly from the very latest 1936 material, it’s guaranteed to be up- 
sented instead. This may be further changed | to-the-minute in every respect. 320 pages, 21 chapters. Full cloth bound. Tear off 
by wiping lightly but freely with a long- | and mail the coupon TODAY and we will send your copy C.O.D. for only $3.00, plus a 
bristled wall brush dipped in water and then | few cents postage. 

snapped dry by swinging the brush quickly 
towards the pail. 

While on a trip through the Southwest and OTHER POPULAR SCIENCE BOOKS JUST PUBLISHED 
California, I saw plastered houses the walls 
of which had been finished by stippling and 
then smoothed out lightly with the fingers and cca DECORATIVE ————1 WOOD CARVING 


palm of the hand, giving a semismooth but came 


slightly wavy surface that was most pleasing. =~ METAL WORK WOOD CARVING AND WHITTLING 
| Qt: 
| 


























Working in wood is the 
N ANY case, take a small wall panel and METAL A brand new manual LAS most fascinating and en- 
try out different effects. Give all patches WORK 


that tells in easy-to-un- tagged st yy ee cl 
and repairs a chance to dry overnight before 
starting, and then work for a soft, even tex- 











Oe derstand language how starts with the simplest 
YO 1 to make useful metal | kinds of wood carving and 
shows you _ step-by-step, 












































ture free of any trace of the bizarre. i ) articles in your home how to become expert. How 

When the stipple coat has been applied and workshop with simple to carve figures of men, 
allowed to dry for at least twenty-four hours, tools. How to do inlaying, spinning, animals, birds, with simple hand-tools. Chip 
rig hie apg? ienagece,. j ae por cchiag icining. oleting end carving, incising, level surface carving, re- 
It Is necessary to use a color ground or coat cutting, etching, J & | &. lief carving, explained with instructions and 
over the entire surface. For this work, the finishing. How to make jewelry, nov- diagrams. How to carve furniture, orna- 
modern form of eggshell or semigloss interior elties, candle sticks, ash trays, lamps, hard- ments, frames, jewelry boxes, trays, treas- 
all paints are ferable to either hich-gl ware, and other useful metal articles. Full ure chests, etc. Every branch of carving and 
wall paints are preferable Co either Nign-g10ss cloth bound, fully illustrated, 252 pages, whittling is included. Fully illustrated, 265 
or dead-flat paints. The former have too $2.00. pages, full cloth bound, $2.00. 





much glare while the latter lack the luster of 
the eggshell types and almost invariably spot 


much more readily in use. During the appli- TE ALI. YOU NEED TO KNOW ABOUT ELECTROPLATING 

cation of the wall coats, it is desirable that 

the windows be opened top and bottom an : NOW IN ONE PRACTICAL HANDBOOK 

inch or two for ventilation, especially in win- 

ter when paint fumes are doubly obnoxious 

and perhaps toxic to some individuals. 
Some brush hands have developed a defi- 











electroplating Written especially for the amateur, this book tells you how to utilize 
+ wee many odds and ends to build a complete home electroplating work- 
shop. Instructions, pictures, and diagrams show how easy you can 
nite technique of brushing wall paints by do copper, nickel, chromium, silver and gold plating. How you can 
starting the stroke in the upper right-hand j plate household or automobile fixtures, hardware, tools, silverware, 
corner of the wall against the ceiling and | ornaments, clocks, watches, bracelets, rings, metal parts of all kinds. 
quickly coating in a square foot or so of _ How to do lacquering, inlaying, overlaying, etching. How to plate 
space, cross brushing slightly, and finishing with contrasting metals—obtain unusual finishes with chemical coloring. Scores of 
up with a left to right semicircular motion illustrations, diagrams, and pictures make it easy to do electroplating in all its 
rather than straight up and down. The final branches. 260 pages, fully illustrated, full cloth bound, $2.00. 


result must be even in color tone and free of 

brush marks, which are avoided by not keep- 

ing the brush working too long before the A NEW MANUAL FOR MODEL RAILROAD FANS -———> 

paint starts to set. In other words, lay it on 
quickly and evenly with as few strokes as pos 
| sible and do the work in 12- to 15-in. squares. 
Slightly overlap the brush strokes while fin- 
ishing off in the prescribed left-to-right semi- 
circular stroke. Avoid any attempt at being 
“fussy.” 

To some eyes the stippled wall and an ivory | 

or light cream finishing coat will be entirely 
satisfactory. If the work is carefully done, 
this is prompemry terme comm. j- jjé=§§ | +j;(=—=— = = = ii, its: amas tts dating iui dibeats cae 

} | TAD SPT: at 


























A practical handbook that shows how to lay out and operate a home- 
made model railroad. Easy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, daycoach, pullman, 
baggage, observation car and Atlantic type locomotive. How to 
turn out fire boxes, boilers, and wheels in your own shop. How to 
make an illuminated dispatcher’s track diagram. How to build and 

install a block signal system, remote train control, automatic coup- J 
lers, relays, etc. 225 pages, fully illustrated, full cloth bound, $2.00 
































On the other hand, a so-called “Tiffany 
glaze”? will harmonize the color treatment by | MAIL THIS 
; being on a par with the mechanical applica 
2 tion of the stipple. With the Tiffany color 
method, a series of color-fog areas are pro- COUPON TO 
duced over the entire surface, and this elimi- 
nates all trace of color severity and undue 
harshness. It softens and blends a series of ORDER ANY 
color areas into a pleasing and harmonious 
whole. 
In general, Tiffany glazes are known as OF THESE 
one-, two-, three-, or four-color glazes, the 
first being the simplest. Let us assume that 


the living room is to be furnished in good NEW BOOKS 
/ 


quality walnut fur- (Continued on page 94) 


Popular Science Monthly, Dept. 17 
353 Fourth Avenue, New York, N. Y. 


Please send me the books I have checked. I will pay the postman 
the prices shown below, plus a few cents postage in FULL PAY 

ENT have the privilege of returning these books within ten 
days and you will refund my money in full. 


Diesel Engines.....$3.00 (| Electroplating ee 
Model Railways $2.00 Decorative Metal Work . .. .$2.00 
Wood Carving and Whittling... .$2.00 


lf you prefer to send your remittance now we pay postage. 





ineniinmniigile «State vesiiaehinnestcianceaniiinigaaddlidabiias | 
Orders from outside U. S. must be accompanied by cash. 


ee eee 
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HOME OWNERS:- This was 


written for you and is sent 








O your own simple home, auto and motor- 
boat repairing and be independent of out- 
side repair men. You will avoid delays, save 
much money, and have the satisfaction of 
knowing that the work is well done 
The booklet contains clear diagrams and di- 
rections for correct procedure for hundreds of 
common jobs, and enables any home worker 
to get dependable results, easily, on any of the 
following: 
Stopping 
tanks, 


etc.,atcon 


leaks in pipes, heaters, boilers, 
radiators, air ducts, smoke pipes, pails, 


nections,seams,cracks,rivets or holes 






Tightening or anchoring loose hinges, locks, 

eee ae handles, screws, 

SMOOTH-ON——>@@&i__ | bolts, nuts, bases, 

Rae a Bi stems, tops, Ccast- 
W Zs \ } l } ers, etc. 

I | Making water- 

| ||| proof joints at 

~1 skylights, roof 

Tightening loses locks = and flash- 

Making wet cellars dry from the inside, 

making concrete floors hard, water and oil 


non-dusting, making masonry 


prool, and 
walls waterproof 
On the car:—Stopping leaks in the radia- 


tor, at nase connections, or in oil and gasoline 
lines, patching cracked water jackets, crank, 
gear and differential cases, tightening loose 
rivets, mud guards, lamp standards, hub caps 
and lubricator connec- 
tions, loose moulding, 
screws, etc. 





Smooth-QOn Iron ce- 
ment with which this f | 
work is done is applied Fh | 
without heat, without Wi] 
special tools, and so easi- dha 


pensively that [| ss J 
half a 
saved 


ly and inex 
half a dollar to 
hundred dollars is 
in each instance. 
Smooth-On has been 
trial work for over 35 
standard practice by power 


Attaching shelves 
to concrete 


widely used in indus- 
years and its use is 
plant engineers 


and repair men 
Get the 


booklet by mailing the coupon and 
buy Smooth-On No. 1 in 
7 or 5 lb. can 
1ardware store 
Irom us 








oz., 1 |b 
from your } 


il 





necessary 





SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please nd the free S h-On Re rB 





ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 
AIR PISTOL ¥ 


For Target & Small Game— Economical Ac- 
curate -Practical Adjustable Force Amaz- 
ing Maximum Velocity~ Sate 
th Bolt Action oy pry 4 Fire. ‘Hair Trigger 
tee r 














BE Air Rifle $6.00_-55° ot BB Repeater Air Rifle #7 
Dealer or Direct—N SAFE. The On 
Senne [Comaresed Air Pistols & 8 Rifles On the Market. Full De- 
ails ree rite oday for introductory Ofte 

BENJAMIN AIR RIFLE CO., 653 N. Bway, St. Louis, Mo..U. SA. 





PAINTING INSIDE WALLS 
(Continued from page 93) 


niture with soft, blue-toned side drapes on the 
windows and a rug having a series of soft blue, 
red, brown, ivory, and grays. This color series 
then predetermines to a large extent the choice 
of our scheme for a four-color Tiffany glaze. 

In every mass of color there are four nor- 
mal areas of value: the bottom quarter, which 
is deepest or darkest; the next highest, which 
is medium; the third highest, which is light; 
and the fourth upper area, which carries the 
least color of all. An analogy may be daily 
found in any landscape where the earth oc- 
cupied the lowest area; the bushes and flow- 
ers, the second; the tops of the trees, the 
third; and the sky, the fourth and lightest 


area. 


I Y MAKING use of this normal balance, 
have a basis for producing our color 
values on the wall portions. A tannish brown, 


with a trace of slightly greenish areas, would 
occupy the lower quarter; another series of 
areas, slightly brown but with more green 
and a hint of orange or red, in the second 
portion; a very slight hint of brown and of 
green with more occasional orange or red 
traces and a final hint of blue in the third 


quarter; and an occasional hint of blue here 
and there in the topmost portion. 

First, make up a series of four pots of col- 
or, using small tin cans or mayonnaise jars 
half full of good four-hour enamel of the 
colors you wish to use. Thin each portion of 
enamel with an equal amount of “‘flatting 
oil,’ which you can buy at all paint stores 
selling paste lead in oil, and stir thoroughly. 
Provide a small brush for each color, and 
have a separate piece of rag pad for each color. 

Next make up a board with a handle nailed 
to the bottom center as shown in one of the 
photos. A piece of the end of a broom nailed 
to a square of heavy cardboard from a ship- 
ping case will do, but a piece of sheet metal 
is best of all. 


YTART with the tan and put a generous 
\J pbrushful on its allotted area of the palette. 
Make up a pad that can be handled between 
the thumb and two fingers of the right hand 
and tie in shape with a rubber band or string 
Rub the rag pounce in the tan color and then 
use an irregular rolling motion to apply it to 


parts here and there on the wall. Step back 
a few feet and take a look at it. If the color 
is heavy and definite in outline, blend it out 


thinner with the rag pounce. Step back and 
look again. Use your judgment from now on 
With a wide, dry brush, stroke the color area 
sideways and up and down before the color 
sets. The brush treatment blends and softens 
the color to a fog, which is what is wanted 
A separate clean, dry brush must be used for 
each color and never interchanged. 

Now try er color, the green, 


anoth spreading 


this here and there above the brown and 
once in a while among the tan color fogs 
Blend out the ¢ — carefully. Step back a 
few feet and study the result. A bit heavy 
over there, it needs seatied with a dry brush. 
A little more color here, perhaps. There, 
that’s just ris mt 

Here again the lady of the house should be 
called in ‘for hele ), because you are so close to 


the job that you lack the 
Your wife can be far enough 
effect as a whole and 
cordingly 


proper perspective 
in the rear to 
see the guide you ac- 
Be very careful indeed with the orange or 
red, otherwise you will overdo the whole col- 
or scheme M ike these colors just a suggestion 


and no mort 


Last of all, work in the blue, remembering 
how fuzzy clouds look on a summer day. 
Now, give it all a critical inspection. We can 
all do artistic work if we get a chance, and 
this was yours. How does it look? 































































. 
Get Rid of Static, 
. . 
Distortion, Strong Local 
adio”’ For Only. . $ 
ey uneoutstrong local stations—tunein 
¢ tivity, improvetone,cut outstatic, 
distortion, interference, with amazing Send No Money 
current, fits any radio, electric or bat- | hame = 
tery, works on inside or outside aerial, 
card. Pay post 
minutes. GUARANTEED!Use5days. | manonly$1plus 
If not delighted, return within 10 days | age ondelivery. 
Send y sureties r 
be refunded instantly! toda 
R-E Engineers, Dept. K-522, Marburg Av. & B.&0.8.2., Gacianati Ohio 
The quick and easy road to 
ship modeling is to get one 
struction sets. With them 
you can concentrate on the 
sets for models of 
Flying Cloud, Destroyer 
Texas, Whaler ease 
Po many others. Also semi- 


Interference. A“‘New 
Angeles, Canada, Mexico! Increase 
new ADD-A-TUBE. Uses no extra |Pay pothing 
dress on post- 
all waves. Anyone can install in few 
few cents post- 
from date shipped and your dollar will 
of our accurate scale con- 
interesting part of the model. 
Preston, Constitution, U 
finished hulls and all sorts of 





materials and fittings such as bloc ks, 
wheels, guns, lifeboats, etc > 
trated book! et, describing the above 
15c oin) . Many persons on receiving 
how simple and enjoyable is ship *| making. 
booklet before starting your mode}. 


Model Ship Supply Co., Dept. W, Mineola, N. Y. 






nt postpaid upon rec 
this booklet, have discoverec 
Be sure to get your 















Tops ’Em All 


Does areal professionaljobot only 
drilling, grinding, = ung.$ —— 
carving,routing,sandin 

WHIZ se ey Tool 


sensationally Low Price—Revolutionary Performance 
Speeds up hundreds « f jobs for shop, homeandschool. 
eeded by every craftsman and mechanic. Full size 
chuck ',’’ capacity geared to extra powerful motor. 
Seif-cooling no overheating. Ba earing thru 
Pistol grip with thumb switch. Can be with A. 
or D. C. Satisfaction guaranteed orr refund 
a grinder and drill set with ez 
Complete outfit, postpaid, or 95 Orde r now, 


Paramount Products Co. Dept. 2C.245 B’way N.Y. 
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Always mention PorpULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 








STOP Your Rupture 


Why suffer with that rupture? Learn 

about my Appliance for reducible —_ Worries! 
ture. Automatic air cushion assists N = 

ture to close the opening—has relieved 

thousands of men, women and children. No obnoxious springs 
or hard pads. No salves or plasters. Sent on trial to prov: 
it. Beware of imitations. Never sold in stores. Write today 
for confidential information sent free in plain envelope. 


Brooks Company, 178-A State Street, Marshall, Michigan 









Tare: INEST WOOD 
TOOKINDSFWOODS 


For all requirements available in small CREDIT SUP 
quantities in VENEERS, LUMBER, 
PANELS, INLAYS, INLAID BOR- 
DERS. Proper woods are the basis of all good 
work. Why not use the best? Inquiries invited 


7 793 East 135 St. 
Albert Constantine & Son Inc. New York City 





KINKADE GARDEN TRACTOR 





ower Lawnmow 
A Practical, om Plow cal ( aoe for 
Gardeners, Fruit Growers, Truckers, ' 


Florists, Nurserymen, Suburbanites 
Country Estates and Poultrymen 
Low Prices——Easy Terms 
AMERICAN FARM MACHINE CO. 
1072 331d Ave. S. E. Minneapolis, Minn. 








e sD 


MODEL 
SUPPLIES 


CLIPPER — MOTOR — SAILBOAT 
Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 
{GEN E’S 510 EAST 11 STREET 
Dept. P. S., New York City 
me ee ® oo ee me 
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Operate on non-explosive fuel at 
one-eighth the usual cost of a gas- 
oline engine. The savings in fuel alone will soon 
pay for it—5 and 10H. fF Also Diesel Light Plants 
WITTE ENGINE WORKS 
2221 Oakiand Ave., KANSAS CITY, MO. 
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‘\\MOTO TOOL 













ite) FOR HOME 
DAY SHOP 
ies SCHOOL 
Yeairn PROFESSION 
Grinds, drills, engraves, 







routes, carves, sharpens, polishes and 
quicker, better 
Handles 





does hundreds of jo! 
and with greater precision 





and is amazingly ° 
Universal Motor— Be 20,0007r.p.m.— 
oilless sel f-aligning ball thrust bearings. 

Handy built-in switch. Easily replace- | 
able brushes, Universal Collet Chue hk. 
Bakelite housing. You must see and 
= to appreciate its tremendous 


} 
Order on 10-day trial. Money refunded 
| 
| 












if not more thansatis fied. Booklet Free. 
20-piece Craftsman’s Tool get for all 
types of Moto-Too! work, $5.75. 


Dremel Manufacturing Company | 
1113-CT acine, Wisconsin 






SENT POST PAID 


NEW SCREW FEED LATHE 


METAL TURNING LATHE WITH LONGITUDINAL SCREW FEED 
P No. 355-6x18” _ 
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MORSE T AP ERCE NTE RS, B ONZE RED sa 

Fs AKE UP BEARING 1 tailstock set-over. Compound | 

( ge travels on semi ways gibbed for take-up i- | 
ry 60° centers, tool post assel bly and 4” face | 
” four jaw chuck $3.50; 4” chuck bio 0; Chuck 
50 cents. Send $2.00 with oxi balance C.O.D. 

FREE—32 page cats alog. 









_BALKO ELEC ELECTRIC, MOTOR &. SUPPLY COMPANY 
Chicago, Il. 


FUN for EVERYONE 


OWN ca 1L-TUB Ace RADIO 


WORLD WIDE 


De 





















A Sensational Radio Thousands 
now in us¢ Can actually bring in 
foreign ations — alls, aero- 
plane n ateut as well as lo- 
al bi di t Short an I Long wave 
Ace Radios give guaranteed results! 
For only $1.55 we send you the 
complete kit containing an attractive 
metal chassis panel and every part 
needed to build a “powerful « " ae 
receiv AMAZING VALUE! York 
for m nexpensive dry 
batter Our cle liagrams make it 
simple. hook ur Set laborators 
el 1 and wired c extra Not 
1 feeble Crystal Set! 
Enjoy NEW thrills! Send for you 
ACE Radio today 
ACE RADIO LABORATORIES, 
70 Barclay St., Dept. S-1, N. Y. 


GENUINE ARTCO- CUTTING TOOLS 
GIVE YOU SATISFACTORY SERVICE 


Improve your werk 
Special offer 
6 cutters as — 
finest steel fc filing, carving 
cutting engravit 
on all wi " ods pl astic s 
metals (1% 
= ). Fit 
nders and sti atione ry 
mac chins s. Keen, sharp 
When prepaid we pay the postage. 









2ilable. 
{merica 
ulers get our prof- 
/ proposition. 


Largest 
SEND FOR 
FREE BOOK 


AMERICAN ROTARY TOOLS oo... 
44 Whitehall St. Dept. B5 


ine. 
Yc ity 








Always mention PorpuLarR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


Kitincludes allma- 

terials for building $] 50 
hull, rigging, fit- 

tings also clear pestpaid 
full-sized« irawingsforyour 
choice Flying Cloud, Con- 
stitution or a= Galleon 


Order now. Catalog l5c 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va 





Build a model like this. 
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THREE PLANE MODELS 
(Continued from page 77) 


course, be done on a smooth, level surface. 
Brace wires (thread) may be added. 

The color scheme: Fuselage, vertical tail, 
and all struts, dark green; wings, horizontal 
tail, and pontoons, yellow; windows and all 
trim, black. 

In contrast to the seaplane just described 
is the low-wing Kinner Sportwing. It is a fast 
sport plane with two seats placed side by side. 

General specifications of the airplane are 
as follows: Span, 34 ft. 5 in.; length, 24 ft. 6 
n.; height, 7 ft. 2 in.; weight empty, 1,397 lb.; 





Lockheed 


ready for 
the blanks before being shaped 


Parts for the model as- 


sembly; above, 


useful load, 773 Ib.; fuel capacity, 42 gal.; en- 
gine, Kinner R-5, series 2, 160 h.p. at 1,850 
r.p.m. Performance: Maximum speed, 132 
m.p.h.; cruising speed, 120 m.p.h.; landing 
speed, 45 m.p.h.; service ceiling, 17,950 ft.; 
climb per minute, 1,100 ft.; cruising range, 
510 miles. 

Thirteen main parts are 
nrodel, or twenty-five in all. The wings are 
braced on top by two V-struts. The wheels 
are braced with small struts. There are also 
two braces for the wing stubs just above the 
landing gear (shown in dotted lines on the 
front view). These may be added if the 
builder desires to go into more detail. Using 
cardboard for the tail units and the wing 
struts, and detail drawing paper for the wind- 
shield, simplifies the job a lot. 

Glue the cylinders into holes drilled in the 
nose of the fuselage and also fasten the 
“pants,’ wing struts, windshield, and _ tail 
group in place with glue. 

Paint the entire plane light blue and trim 
with black or, for a more varied color scheme: 
Fuselage, “pants,” and vertical tail, dark blue; 
wings, wing struts, and horizontal tail, yellow; 
tires, cockpit, engine, and trim, black. 


A SET OF BOARDS FOR 
DUPLICATE BRIDGE 


p 1ge¢ 


required for the 


(Continued from 65) 
numeral is lettered in the center. “Dealer” is 
indicated by lettering in the proper place on 
the front in white enamel or gold, and an ap- 
propriate arrow with an “N” shows the di- 
rection of north. The composition board need 
not be finished, but the lettering should 
preserved with a coat of varnish or shellac. 

A piece of felt, preferably black or green, is 
cemented to the bottom of each board, after 
a 1-in. circular hole has been cut in the center 
to reveal the number 

The pockets were designed for standard 244 
a card as a tem- 


be 


by 3\4-in. playing cards. Use 

plate during construction, and be sure that 

there is a clearance of 1/32 in. on each side. 
mention POPULAR SCIENCE MONTHLY when answer 
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Everybody who 


_tinkers around the home— 





man, woman or boy, wants 
this amazing NEW 


“YANKEE” 







Drives Fine for 
screwslike Gifts 
magic — 


— by 
pushing on 
handle. Bores 
holes, too 

— if you add 
“Yankee” Chuck 
and Drill. 

Long has it been 
said that ““Yankee”’ 
Tools Make Better 
Mechanics. Handy- 
man Screw-driver is 
Yankee’ Quality! 
Same as famous 

Yankee” Tools used 
the world over—to do 
better work,..save time, labor. 


Handyman No. 33-H— 
At your dealer’s . . $1.00 


For boring small holes for screws or 
other purposes around the home, buy 





Yankee” Chuck and 3 Drills, 39c set. 
a i > 5 é ———w} 
i 1 id ’ 
rf < r¢ | il shedineual i ) 
P| av Seana } 


Fit in Place of Blade "Yankee" Chuck & 3 Drills 


~~... INTRODUCTORY OFFER__-_-- 


North Bros. Mfg. Co., Philadelphia, U. S. A. 


NEW TOOL! If notat dealer’s, send 
us $1 with this coupon. Receive post- 
paid thisingenious ‘‘Yankee’’ Handy- 
man that drives or draws screws at 
a push on the handle. 


Yankee’’ Tool Book, included FREE 
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‘The Stanley Tool 
Guide’”’, tells how to 
use and care for 
tools. Howto sharp- 
en edge tools. How 
to make common 
cuts and joints in 
wood. Hundreds of 
helpful illustrations. 
32 big pages. 





































































Things To MakeIn 
Your Homework- 
shop’’—16 complete 
plans for making 
useful articles — in- 
cluding ideal sum- 
mer projects. De- 
tailed plans and list 
of stock required 
for each project. 


Send coin or stamps today for 
one or both of these helpful books 


STANLEY TOOLS 


New Britain, Conn. 























0 ENGINE SPEED CONTRO 
= % ° |) ie 
T l lof a make of aut 
Al FORFLATBELT oF t ‘ regard of load 
| FOR Vv BELT chang when used a 1 stationar 
“>TO CARBURETOR LEVER table t | “ull 
or portable _ rt Fu guar 
}anteed. No cash dow Governor speed range from 
10 to 3000 RLPOM Fir pportunity for established 
Cireula Mr Candee-Smith ¢ De} 132A 
1S N L. A. 8 I Ange 
ELECTRICAL 
HEATING UNIT 
WITH 
49 mh 
e;]° SP ne 
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a Ty aa a 
pres # Bo fees 


Make full form U. S. Soldiers for yourself and 
friends with our Set No. 6002. Consists of 1 
three-figure mould to cast 1918 soldiers march- 





ing, charging, kneeling; 1 ladle; 2 Ingots; and 
the NEW Electric Heating Unit. The safest, 
simplest casting outfit on the market. Only 
$2.50. OTHER SETS—$1.50 to $3.50. 


SEE YOUR DEALER— 
if he can’t supply you — write 


LINCOLN LOGS 


1443 S Merchandise Mart, Chicago 

















A LOW-COST ENLARGING CAMERA 


(Continued from page 84) 











- allel = — —— 
| BASIC DIMENSIONS FOR ENLARGERS 
Note: Dimension a is the distance in inches from the lens to the projection paper; 
dimension b is the distance from the lens to the negative. 
I | length of lens in inches 
| Amount of 1 | 5 ——- 6 7 
enlargement / a h l i | a “= a = ad b a b 
twice 4 1042|5% ¥. 13% |6% 15 |7% | 16% |8% 13/9 = | 21|10% 
3 time 12|4 14 |4-2/3 | 16 |5-1 18 16 20 |6-2/3) 22 7-1/3 |24)8 128] 9-1/3 
4 15/33 1714|4% 20 |5 22 [5-5/8 25 |6 27% 16% 130/7%% [35] 8% 
5 18 13-3/5 |21 4-1/5 24 |4-4/5]| 27 §-2/5 30 16 33 6-3/5 | 36)|7-1/5)42] 8-2/5 
6 21 4 2414/4-1/12 | 28 |4-2/3] 31! 1534 35 |5-5/6] 38% |6-5/12] 4217 149] 8-1/6 
7 2413-3/7 |28 4 | 32 |4-4/7] 36 5-1/7 | 40 |5-5/7| 44 6-2/7 | 48|6-6/7) 56 8 
L8 27 31% |3-15/16] 36 14! 40™% |5-1/16| 45 (5-5/8! 49% |6-3/16154|/63%4 |63| 7% 




















the correct location for the globe, so mark the 
measurement carefully on your sketch. 

It will probably be necessary to solder a 
section of a tin can or an aluminum cup to 
the reflector to hold the socket in the proper 
position when building the lamp house. While 
this beam will not be entirely even, due to 
the “hot spot” from the globe itself, it will be 
good enough, as the opal glass will further 
diffuse the light. 

Although instructions are given from time 
to time for the construction of bellows, I have 
found it difficult to get just the right mate- 
rials and adhesives to make a really efficient 
one and prefer not to try to make this part. 
The bellows illustrated were picked up with 
part of an old camera in a second-hand store 
for twenty-five cents. 

A focusing device such as a rack and pinion 
is a great aid when using the enlarger. A friend 
of mine made a rack by annealing and 
straightening out the rim of a gear, but this 
was beyond me, so I hit upon the substitute 
illustrated, which works very well. A spindle 
is passed through two brackets fastened to the 
sliding lens front, and a small pulley is fast- 
ened on either side, outside the brackets. The 
spindle projects a little farther at the right 
side so that a knob can be attached for turn- 
ing it. Then a piece of 30-lb. silk fishing line 
is passed once around each pulley and fixed at 
each end to stationary parts of the enlarger, 
as illustrated. As the spindle is turned by 
means of the knob, the sliding front moves 
smoothly up or down. All these parts were 
taken from a model-engineering set. The lens- 
holding front fixed to the slide in this case 
was taken off an old camera, but it can be 
easily duplicated by the woodworker. 

To avoid damage to the enlarger (when 
erected vertically) from slipping down the 
main slide and to facilitate its use, it is well 
to counterbalance the entire enlarger assem- 
bly with cord, weights, and pulleys. 

While the enlarger is best if fastened to a 
wall in the darkroom, it may, if you do your 
developing in the bathroom or kitchen, be 
made portable by fastening the slide to a 
baseboard. 

A few general suggestions may be added to 
help in the practical work of building your 
enlarger: 

The lamp house is best made of tinned iron, 
because it is easy to work and reflects well. 
If it is more convenient to use some other 
metal, paint the inside with aluminum or white 
paint. The inside of all light-vent shields, the 
outside of the enlarger, and the inside of the 
negative house should be painted dead black, 
to avoid reflections. The negative house should 
be made from well-seasoned wood 

Avoid all possible light leaks, and shield 
vent holes inside and out. If there is still some 
light getting by , see that it 1s directed upward 
The smallest leaks, if facing the sensitized 


paper, are dangerous. Place a strip of felt in 


the joints where the different sections of the 
enlarger come together 
See that the lamp house is well ventilated. 


This will lessen the danger of ruining a dense 


negative when prolonged exposure is necessary. 

For governing the exposures, use a switch 
that is not rigidly connected to the enlarger; 
that is, a pendent or foot switch. This will 
prevent the setting up of vibrations when 
snapping the current on and off. 

Lens, paper, and negative must be paral- 
lel. The only exception to this is when cor- 
recting verticals or distortion; in this case 
the lens is stopped down to obtain sufficient 
depth of focus to allow the sensitive paper to 
be tilted from its usual plane. 


For methods of using an enlarger, see “Mak- 
ing Your Own Enlargements” (P.S.M., Mar. 
33, p. 72), “How to Shade Your Photos” 
(P.S.M., Dec. ’34, p. 78), and “Speedier Ways 
to Make Photo Enlargements” (P.S.M., Jan. 
"35, p. 78). 


HOW TO TEST ALIGNMENT 
OF A YACHT MODEL 





N THE construction of a model racing 

yacht, a practical and simple method for 
determining the alignment of hull, keel, and 
skeg is that illustrated above. It will prevent 
inaccuracy in any of these parts, which would 
seriously affect the sailing efficiency of the 
finished craft. 

The model is turned upside down and care- 
fully leveled on a table. Two posts are erected 
at opposite ends of the table top, and a line is 
strung between them. A plumb line, suspended 
from a brass hook, can then be dropped any- 
where along the boat. The preliminary step is 
to drop the plumb at both the stem and the 
stern so that the hull can be perfectly cen- 
tered under the line. Even minor errors can 
be detected by sighting along the length of the 
boat. 

The hull might also be placed in a horizontal 
position on a wall and a plumb line dropped 
square from the stem but clear of the keel, 
and sighted for alignment 

A counterbalanced traveler can be swung on 
the line, and plumb lines dropped to different 
points on the hull. By reversing the carriage, 
equidistant points on the opposite side of the 
hull can be spotted for high or low points. 
Of course, the rigging must be used in con- 
junction with templates and is not suggested 
as a substitute —WALTER K. Moss. 
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| | SIMPLE REMOTE CONTROL 
: | FOR MODEL RAILWAY 


N REMODELING and improving a model 

railway, the conversion of local-control 
switches into the distant-control type is diffi- 
cult and somewhat expensive if done elec- 
trically. For each switch a large double sole- 
noid, wound with many turns of magnet 
wire, is required. These are rather hard to 
make and mount neatly. The outside rails 
must be insulated, and there is always the 
danger of a short circuit that may burn out 
an expensive transformer. 

The mechanical system illustrated is much 
simpler and more foolproof. It is made up 
with automobile push-pull dash controls, 
which may be picked up in any salvage yard 
for small change. The flexible tubing is run 
along the rail line and clamped at intervals 


CLAMPED BY OIL MAKE EQUAL TO 
HERE WHEEL GAUGE 


i 





















/ Self-Throwing 
Switch 


—— 
Remote -Control 
Gang Box 


CLAMP 
FRICTION CLAMP? Remote-Conttrol 
TAPE Assembly at Turret 


Methods of installing remote-controlled and 
automatic switches without elaborate wiring 


(it may even be left loose, if desired). Only 
where it is necessary to cross under the track 
is any caution necessary. The third rail must 
be protected as shown. 

The switch lever should be bent to miss the 
notches used to hold it in place for manual 
operation. If, in addition to this, the moving 
parts are oiled, the controls can be operated 
over a long line of track. Short cables may 
be spliced into long ones by splicing the cen- 
ter wire and clamping a guide casing made of 
tin or copper tubing over the flexible loom 
through which the wire runs. 

The controls may be ganged into one box, 
either the original controls or lever controls 
being used. This box need not be fastened to 
the track in any way, the only essential be- 
ing that the flexible loom is clamped firmly 
to box and to switch base. If the wire buckles 
when the lever is pushed, the pushing action 
may be assisted by a spring of any type, 
placed in the turret base. 

The self-throwing switch is made by simply 
removing the push rod to the turret box. It 
will then be found that the piece with the 
movable rails is so free-acting that the wheels 
of the lightest flat car will throw it if ap- 
proaching from an open line. 

It might appear that the switch will be left 
“straddling” after the first throw. This will 
occur only if the track gauge is considerably 
wider than the wheel gauge of the widest 
piece of rolling stock that passes over it; and 
if this is the case, the trouble may be com- 
pletely remedied by bending the outside rails 
inward. Do not bend the movable rails piece. 

Some older switches of ‘“‘stub” design are 
not adaptable, but all modern switches of the 
“split” type will work properly. Obviously, 
the same switch cannot be made self-throwing 
and remote-control at the same time, but this 
is no disadvantage in a well-run model rail- 
road system. 

With the self-throwing type of switch, the 
train may be run continuously on a single 
line of straight track with a loop at each end. 
This is one of the first stunts usually exhibited 
by the owner of a set of electrically controlled 
switches.—JOHN L. Story 
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1937. Knights—America’s most amazing radios—offer you the FREE PARTS LISTS 
most sensational developments in radio! New Giant Magna-Span 
Dials, mighty ‘“‘Vita-Tone’”’ super-dynamic speakers, plus perfected Write to us for free parts lists covering 
on an ° rors ° . = ve , the Beginners’ All Wave set; Simple 
metal tubes, Flywheel Tuning, ‘‘Electric Eye’’, Visual-Wave Band Short Wave set: Metal Tube Receiver: 
ics . “ , > aw ff > aj > itv. sensi- Flyweight Radio; Picnic Portable; Wrist 
Indicator, and many other new features. Their tone quality, sensi Watch Radio; Hi-Power Amplifier; Port- 
tivity, selectivity, all-around performance again proves what re- able S. W. X’mitter; 6-in-1 Wave Trap; 
> . P . » iP 4 P. " stc. We can supply matched kits for any 
markable values only ALLIED can offer. All-Wave, Dual-Wave Popular Science circuit,—always at low- 
and Short-Wave—5 to 19 tubes—AC, AC-DC, 6-volt, 32-volt, bat- est prices. See Pages 125-6-7 of your 
ry ; ¢ > ‘ 7 ry as _ & all 38 ALLIED Catalog for other new, low- 
tery and auto sets—a set for every purs¢ and purpose. See all 38 priced Build-Y our-Own kits. 
models in ALLIED’s Free Catalog! 
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modern feature. Free carrying case and typing 
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315 Fourth Avenue, New York, N. Y. 
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ROCKFORD CLUB BUILDS SCOUT CABIN 





Me es: 


“basket,” and 
members 


The limestone fireplace, the fire 
the wood holder were all made by 


[ ID you ever try building a log cabin, when 
the only logs in sight are park trees and 
it would mean a thirty-day sentence to be 
caught taking even a single hack at them? 
And did you ever try matching two logs to- 
gether, one shaped like a corkscrew and the 
other like an oxbow? Try it sometime. 


The Rockford (Ill.) Homecraft Club not 
only tried it, but did build a cabin under 
those conditions (see the photos and plan on 
page 67 


In the fall of 1934, a proposal was made by 
the local post of the American Legion that if 
the club would build a log cabin for the Legion 
Scout Troop, the post would furnish the nec- 
essary materials. It was agreed that the cabin 
was also to be used by any Boy or Girl Scout 
troop in Rockford. The club accepted the pro- 
posal and at the same time decided to enter 
the cabin as a club project in the 1935 Na- 
tional Homeworkshop Guild Exhibition, 
where (although not yet completed) it sub- 
sequently won a silver cup and first prize of 
$100 in the club project division 

\ site was donated by the Park Board just 
outside the city limits on the bank of Rock 
River, beside a beautiful sunken garden. Old 
poles were donated by the local power com- 
fill by 


pany; stone and the city administra- 
tion; and lumber, cement, and other mate- 
rials by local business concerns 


The cabin plan is L-shaped, 30 ft. on the 
long side and 20 ft. at the widest end. The un- 
derside of each log was channeled to fit the 
and the corner logs were notched 
fit. This was necessary 
because of the great variation in the size of 
the logs. Some of the logs were as much as 18 
in. in diameter at the butt, and others as small 
as 8 in. Insulation was laid between the logs 
as fast as they were put up. 

Ihe only opening left in logs at first 
was for the fireplace. Doors and windows 
were marked and cut after all the logs were in 
place. The windows are all single sash, with 
an outside removable covering for protection 
cabin is not in use. The rafters are 


log below, 
on the underside to 


the 


when the 


covered with tongued-and-grooved _ roof 
boards and asbestos shingles. 
Quarry-run, hard limestone was used for 


the fireplace. The Boy Scout emblem was cut 
and donated by a local stonecutter and was 
laid in after the fireplace had been completed. 
\ fire “basket” and a hammered iron holder 
for firewood were constructed by several of 
the members. These accessories can be seen 


in the accompanying photo of the fireplace. 

The efficiency of the fireplace was well 
demonstrated when the club held a meeting 
in the cabin with the temperature at 20 below 
zero. The cabin was comfortable the entire 
evening. 

With appropriate ceremonies the cabin was 
turned over to the Boy Scouts by Robert A. 
Horner, who represented both the club and 
the Legion, and by Barney Thompson, who 
represented the community. It was accepted 
by A. A. Stocker, commissioner of the Black- 
hawk area of the Boy Scouts. 

To drive down North Second Street in 
Rockford almost any evening in summer and 
see a group of boys sitting around a camp 
fire with their scoutmaster is compensation 
for all the time and effort spent in building 
the cabin. It is full justification for the home- 
craft idea—F. K. BaiLey, chairman, Rock- 
ford Homecraft Club. 


MANY WORKSHOP CLUBS 
REPORT ACTIVITIES 


ERE are the latest reports from clubs 
affiliated with the National Homework- 
shop Guild: 

Springfield (Mass.) Model Yacht Club. 
Designs of three yachts in the 50-800 or Mar- 
blehead class have been selected for the win- 
ter’s work, and competition will be keen next 
spring upon completion of the models. The 
club attended the 50-800 class national cham- 
pionship races at Elizabeth, N. J., in October. 
Yachts were exhibited in several hobby and 
home workshop shows in the vicinity of 
Springfield, and some models have been on 
display in leading store windows. Arrange- 
ments are being made with the Park Com- 
mission for a sailing area on Porter Lake, 
Forest Park. New members are desired, but 
interest in building and sailing 50-800 or A- 
class boats is a requirement. The officers are 
Richard T. Carothers, commodore; Earl C. 
Gilman, vice commodore; Joseph H. Mac- 
Neill, secretary; Leslie G. Mann, treasurer; 
Stanley M. Kenerson, librarian; Fred E. 
Arens, steward 

Saginaw ( Mich.) Homecraft Club. The club 
exhibited in the Saginaw County Fair and 
then displayed most of the projects in the 
windows of local hardware stores. Consid- 
erable interest was aroused, and several new 
members were added. . . . The Christmas toy 
project has progressed rapidly. Three lumber 
mills donated the materials 

Creston (lowa) Homeworkshop Club. Of- 
ficers elected for the year are H. G. Beatty, 
president; C. H. Thomas, vice president; A. 
Fred Watts, secretary-treasurer; A. S. Beatty, 
librarian. “Our club has already started on its 
third year,” Mr. Watts writes, “and we are 
very proud of the work done by the members, 
but more especially of the public service by 
the entire club in making Christmas toys for 
poor children.” 

Brookhaven (Miss.) Homecraft Club. 
Meetings are held every Wednesday with an 


excellent attendance. Fourteen power ma- 
chines have been bought by members since 
March 1. Plans were made recently to ex- 


hibit at the local county fair. 

Cartier Homeworkshop Club, Montreal, 
Canada. Because no regular meetings are held 
during the winter, a bulletin will be published 
periodically to keep the members in touch 
with one another. It is edited by the secre- 
tury, Paul Denis. ... Jean Tremblay has been 
named chairman to arrange for a club exhi- 
bition. He recently began work on a railway 
layout in cardboard. The track is 48 in. 
square, and the locomotives and cars are only 
+ in. long 

Stout Arts and Crafts Club, Menomonie, 
Wisc. Last year’s (Continued on page gg) 
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GUILD CLUB ACTIVITIES 


(Continued from page 98) 


hobby show was such a success that the club 
plans to sponsor one every year. Meetings are 
held weekly for the discussion of hobbies and 
new ideas, and these talks are followed by 
workshop periods. Through its alumni who 
are out in the teaching field, the club has done 
much to spread the idea of cultivating a 
hobby. Walter R. LaTondresse is president ; 
George Pease, vice president; Keil Blank, sec- 
retary; Arthur Mather, treasurer. 

Lawrence Homeworkshop Club, Philadel- 
phia, Pa. There are nine charter members in 
this new club. Harry William Rundgren is 
president; Carl Kuhnle, vice president; Ray- 
mond Shaw, secretary; Earl Barber, treas- 
urer. 

Civic Homeworkshop Guild, Fort Wayne, 
Ind. The club has been presenting programs 
about phases of the home workshop hobby 
every Tuesday night over station WGL.... 
At the annual meeting Lloyd N. Smith was 
elected president ; A. J. Brueggeman, vice pres- 
ident; C. E. Howe, secretary; Cleo Kramer, 
treasurer; A. K. Gearhart, librarian. The 
board of governors consists of William N. 
Ballou, C. G. Rinehart, and A. H. Stoner. 

Shenango Valley Homeworkshop Club, 
Sharon, Pa. The following officers were elected 
at the annual meeting: R. T. E. Bowler, pres- 
ident; J. A. Bock, vice president ; N. F. Klopp, 
secretary-treasurer. On the board of gov- 
ernors are F. N. Newton, Jr., R. C. Martz, 
M. J. Martin, and Mike Bebech. 

Galesburg (Ill.) Homeworkshop Club. Roy 
Landon, instructor at the local high school, 
recently gave a demonstration on using the 
lathe. . W. W. Knowlton, president, has 
built a blueprint frame and distributes prints 
at each session. 

New Bedford Mass. Woodcraft Club. 
Edward F. Frawley, financial secretary, en- 
tertained the club with a clambake at his sum- 
mer home. Three members of the Fall River 
Homecraft Club were guests. . . . Felix Plouffe 
has been appointed librarian. All plans re- 
ceived from the Guild are blueprinted and 
placed in the club library. .. . : An exhibition 
will be held in February, and each member 
must display at least one article he has made 
during the winter. 

Mount Vernon (N. Y.) Homeworkshop 
Club. Herman Hjorth, teacher, craftsman, and 
author, gave a demonstration of spiral turning 
before the Mount Vernon and Peekskill clubs 
in the William Wilson High School recently. 
The visitors were welcomed by George Her- 
man, president, and Joseph Dickman, secre- 
tary. A plaque made by a member was won by 
Lester Jessup, of Peekskill... . : An extensive 
program is planned for this year. Through 
affiliation with the Mount Vernon Recreation 
Commission, the club has obtained the use of 
the attic of the local Arts and Craft Build- 
ing. The new meeting place is being outfitted 
with motor-driven machines. Members and 
visitors who do not have their own workshops 
will be allowed to use the club shop. 

Fall River (Mass.) Homecraft Club. The 
members have spent the fall months working 
on the club’s Christmas toy project. Approx- 
imately 175 toys were completed. Bernadin 
Lafond was chairman Lagault 
demonstrated the different uses of the planer 
at a recent meeting held at the home of 
Clifford Schlemmer. 

Coulee Dam (Wash.) Homeworkshop Club 
Types of joint construction and various kinds 
of tools were discussed at the home of the 
president, Ross K. Tiffany Jr. Two new mem- 
bers were admitted. They are John C. Breed- 
love, who is building a model railroad with 
two of the cars completed already, and W. C 
Chubbuck, who is interested in metal 
vorking arts and has built two small forges. 
Plans are being made for an exhibition this 
winter. Continued on page 100) 
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GUILD CLUB ACTIVITIES 


(Continued 


Edison Homeworkshop Club, 
The first club contest having | 
ful, plans are being made for 
spring. Officers for the new year 
Dittmer, president; C. Wetzel, 


from page 99) 


Chicago, IIl. 
yeen SO SUCCeSS=- 
another next 
are E. M. 


vice presi- 








dent; A. H. Fonke, secretary-treasurer. On 
the board of governors are L. H Juhnke, Earl 
Getchell, and I. W. Streng 

Queen City Craftsman Club, Cincinnati, 
Ohio. As a group project, the club intends 
to build a model of the Cincinnati Amuse- 
ment Park. . John Westerman, secretary, 


has completed a model of the U.S. S. Preston. 


Club des Artisans Amateurs, Trois Rivieres, 
P. Q., Canada. Pierre Lemieux has made a 
complete hunting scene using only a pocket- 
knife as a tool. S. O. Balleux, president, re- 


cently made a projector for the club to use. 


Lamesa (Texas) Homeworkshop Club. 
R. A. Stuart has begun construction on a 72- 
in. gas experimental plane. He is in charge 
of the model building division of the local 
high school crafts club. ...L. P. Stark has 


completed a single cylinder two-cycle gas en- 
gine, casting and machining all the parts in 


his shop. He recently demonstrated metal 
turning and boring before the other mem- 
bers. The club has been sponsoring a 
series of model airplane contests. 

Ship Craft and Model Engineering Guild, 


A campaign for new mem- 
bers is being conducted. The club is open 
to men eighteen years of age or older. It is 
sponsored by the Public Recreation Com- 
mission of the city, the director being William 
Richards, an experienced model maker and 
naval architect. Among the members are 
men interested in making split bamboo fish- 
ing rods, model gas planes, model railroads, 
model sail and power boats, decorative 
models, and other craftwork. . . . A club 
project involving the construction of a model 
train has been started. The purchase of sev- 
eral machine tools is being considered 
Union County Craftsman’s Guild, Elizabeth, 
N. J. The members have been constructing 
toys for distribution at Christmas through 
relief agencies. G. J. Mack, Jr., E. E. Muzik, 
Phares designed the tovs 


Cincinnati, Ohio. 


and F. E . 
Permanent headquarters have been establis hed 
at the shop of A. R. Hopkins. Programs 
at recent meetings have included a talk on 
fishing rods by C. Z. Hermann and demon- 
strations of wood finishing and use of a hand 
grinding tool, as well as a trip through a ma- 
chinery plant at Plainfield 
Premier Homeworkshop Club, 
Plans have been started for the club's annual 
exhibit Meeting headquarters have _ been 
established at the River Park Field House 
Alexander Maxwell recently built a model 
railplane that runs under the power of a 
propeller. Henry Wagner has completed 
inlaid card table with a checkerboard cente 
Toledo (Ohio) Homecrafters. A con 
being conducted, the best project 
awarded five dollars. Most of the club 
for the months have 
around the construction of Christmas tovs 
Berkshire Homeworkshop Club, North 
\dams, Mass Articles made by members 
were exhibited at the Great Barrington Fair 
Seven airpl models displayed by Everett 
Barton, were awarded a third pre- 
mium, while turned candlesticks by Beryl 
Barton took a second premium At a re 
cent meeting each member selected a project 
to build from the Guild instruction sheets, 
and a prize will awarded for the 
structed article 
Wount Morris (Ill 
LaVern T. Ryder, first 
ti vorkshop 
recently 
Mann, vice 
treasurer 
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in it. Use a straight razor or a safety-razor ts GUIDE al 
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In a cross section of the leaf you can note : FAVORITE GIFTS - 
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Temperature Indicator folded walls, and with resin ducts among 
placed outside the window : a 
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sors, hoists, pumps, | Some pieces of pine wood from an old pack- Jacobs Key Chuck. 
amusement. devices, | img case or the scrap pile of a woodworking . aa, Saneaene), BS 
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savings in a few weeks. Write us or see your | ¢jghth inch or so in diameter into sections thin 

local Ford Dealer. 8-51 | enough for microscopic examination. The only 


tool you need is a sharp razor. Usually, the 
slicing can be done easier if the twig is rested 
on a piece of cork, a soft-wood block, or a 
sheet of cardboard. Guide the razor with the CHOOSE SAFELY FROM 
forefinger of the hand with which you grasp 
the twig, and cut the sections as thin as pos- THE DRIVER LINE! 
sible. For ordinary examination, the sections 
can be placed in water. A water-glycerin 
mixture, or pure glycerin, will preserve the 
sections for a long time under a cover glass. 
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to eliminate air from the cells. One way of 
doing this is to soak the sections for a few 
hours in turpentine before transferring them 
to the balsam. 
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observe at twenty diameters or so the outer 
bark, green in places, made of large cells; 

THE IMAKERS SINCE 1905. | layer of fibrous bast cells beneath the bark, 
Carrying a complete assortment of and then the cambium layer of living tissue, 
ting from whose cells growth progresses. Next are 

the rings of wood cells, and in the center is a 

small region of pith cells. In the wood and 
| outer bark you can observe the large, open 
resin ducts. Radiating from the center like 
spokes of a wheel, are the medullary rays that 
act like crosswise (Continued on page 102) 
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YOUR CHRISTMAS TREE 
UNDER THE MICROSCOPE 


(Continued from page ror) 


city water lines connecting main trunk lines. 
The wood of pine trees is composed almost 
entirely of long, slender tubes, ingeniously 
grouped together to give strength and to fa- 
cilitate the life processes of the tree. These 
tubes, called tracheid cells, react to conditions 
affecting the tree at the time of its growth. 
When the weather is cold and the rainfall 
light, the cells are not able to grow much, if 
at all, and therefore are small in size. When 
the weather is warm and there is plenty of 
rain, the cells grow rapidly and to large sizes. 

Therefore you can read, in the cross section 
of a bit of pine wood, something of the his- 
tory of the tree from which it came. You 
find, on examining this section with your mi- 
croscope, that there are abrupt boundaries 
between groups of cells. Large cells with thin 
walls extend in a slightly curved line across 
the field. Several rows over, the cells begin to 
become smaller, and their walls thicken; until 
finally the walls are very thick and the spaces 
between them barely visible. 

HE story told by these cells of different 

sizes is this: In the spring, the tree has to 
have lots of food-carrying water coursing 
through its veins (the tracheids), so that it 
can grow. The spring rains provide the water, 
and the spreading of cell material into thin 
walls provides the necessary space for the 
water to flow through the tree. As the season 
advances into summer and approaches au- 
tumn, the water supply becomes less, growth 
slows down, and smaller cells with thicker 
walls are produced. Finally, as fall progresses 
into winter, growth becomes still slower, and 
eventually ceases; and the cells accordingly 
grow smaller and thicker-walled. Growth is 
abruptly in the spring. Thus are 
annular rings, which give wood 
beauty and enable scientists to 
tell very closely the ages of trees. Things af- 
fecting the formation of cells, such as forest 
fires or drought years, make their presence 
known to the wood experts and his micro- 
scope. 

Running through the g 
ly at right angles to the annular rings, are 
streaks of long, slender cells whose sides are 
visible in cross sections of wood. These are the 
medullary rays. Here and there among the 
tracheids you will observe large openings bor- 
dered by a few cells of slightly different form. 
These are the resin ducts that are typical of 
pine 

When you plane a pine board parallel to 
the grain, you generally are cutting tangential 
sections of the ducts. Examination of a thin 
shaving will reveal more wonders of pine 
wood. The.tracheids, which are not exactly 
like the cells which botanists call tracheids in 
deciduous trees, are seen to be not endless 
tubes, but cells whose ends taper down to a 
blunt point, and which are fitted together in 
a most ingenious fashion 


OOK carefully at the line separating the 
end of one tracheid from the end of the 
adjacent one, and you may be able to see the 
bordered pits, or automatic valves, which reg 
ulated the flow of sap from one cell to the 
next when the wood was alive. If the blade 
used to cut the section has grazed the end of 
one of the cells, the pits may be seen as cir- 
cular formations resembling tiny washers laid 

side by side 
\ radial section of a pine 


resumed 
formed the 
much of its 


roups of cells, rough- 


— Is one cut 


parallel to a line passing th rough the center of 
the stem—parallel to the radiating medullary 
rays. Such a section often will reveai more 


clearly the bordered pits in the tracheid cells, 
nd also will show, in longitudinal section, the 
medullary ravs. 


The microscope (Continued on page 103 


cells forming the 


— 




























If you have trouble read- 
ing radio blueprints here is a 
manual so simplified that 
every symbol and mark on a 
blueprint or hook-up is ex- 
plained with plain words and 
pictures. Every radio opera- 
tion from simple soldering 
to trouble shooting, to build- 
ing and improving marvel- 
ous long and short wave sets, 
is made so simple and clear 
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that you just cannot fail to ® 
understand many things that 


may have puzzled you be- 
fore. A few minutes a day 
with this manual will teach 
you what it takes years to 
learn without it. Prepared by 
technical radio experts who 
KNOW how to- explain 
things for non-technical ra- 
dio enthusiasts. 


How To Test, Build, and 
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Simple tools needed, soldering 
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circuits, measurements, formulas, definitions, testing 
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ground, etc. Radio kinks and short cuts, space-winding 
coils, making plug-in coil forms; wiring hints: ex- 
perimental binding posts, transformer repairs, antenna 
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YOUR CHRISTMAS TREE 
UNDER THE MICROSCOPE 


(Continued from page 102) 


frequently throws new light upon some im- 
portant historical fact or condition. This is il- 
lustrated beautifully by examining a tangen- 
tial section of yew wood (Canadian or Japa- 
nese yew, or Taxus). You will observe that 
each of the long, slender cells has inside it a 
spiral, springlike thread. Sometimes these coil- 
spring structures can be seen more clearly by 
examining the edge of the specimen, where 
the cells have been torn in cutting. 

Now, it was known to the ancient archers 
that yew wood is more springy than most 
woods; and therefore it was used to make 
bows for shooting arrows. This springy qual- 
ity, so important to the arrow-shooting hunter 
or warrior, results from the spiral threads in 
the cells of the yew. These springs prevent the 
collapse and breakage of the cells when they 
are bent, and cause them to return to their 
former positions. Modern man has taken a les- 
son from the yew, and employs coil springs to 
enable him to bend lead pipes without flatten- 
ing them, and to construct noncollapsible, 
flexible hose. 


AYS of sectioning, staining, mounting, 

and otherwise handling botanical mate- 
rials of the type we have been discussing are 
almost endless in number. Every professional 
microscopist has his own pet methods and ma- 
terials. However, a brief outline of some of 
the things that can be done may be of help in 
the preparation of specimens, particularly 
those for permanent keeping. 

Before sectioning leaves, young stems, roots, 
and other parts which might be crushed by 
the knife blade, it is necessary to fix or harden 
them. Simply leaving the specimens in ninety- 
percent alcohol for a week or so generally 
satisfactory. Change the alcohol every day 
for the first three or four days. Absolute al- 
cohol can be used for very small objects. 

A popular general fixing agent is made by 
mixing seven ounces of one-percent chromic 
acid, twenty-four drops of glacial acetic acid, 
and three ounces of distilled water. 

Fix the specimen for about twelve hours, 
then wash it well with water before dehydrat- 
ing. 

After fixing, pieces of roots, leaves, and so 
on can be preserved in eighty-five percent al- 
cohol, or in a mixture of equal parts of water, 
glycerin, and alcohol. If the glycerin solution 
is used, the specimens must be dehydrated be- 
fore embedding in paraffin. 

The number of stains that can be used for 
darkening cell walls and for bringing out cer- 
tain details is almost limitless (P.S.M., Apr. 
p. 44). Staining sections after they have 
been cut and mounted on the slide is preferred 
by many botanists to immersing the bulk 
specimens in the stain. 


is 


36, 


EHYDRATION usually is accomplished 

by passing the specimen successively 
through alcohols of increasing strength, end- 
ing with absolute. Some microscopists have 
had success with ethylene glycol mono-ethyl 
ether as a dehydrating agent instead of al- 
cohol. This liquid, which looks like water, is 
sold commercially as a cleansing solvent for 
about $1.30 a gallon. It will dissolve xylol, al- 
cohol, balsam, turpentine, and water. One 
way of using it in making permanent slides 
of plant material is as follows: Stain the spec- 
imen in any manner desired. Remove it from 
the stain, put it in the cleaning liquid for 
thirty seconds, and then transfer to Canada 
balsam for mounting. To dehydrate fresh-cut 
material completely, place it in the solvent for 
a minute or so, stain in an alcoholic solution, 
transfer to clove oil for clearing, and then 
mount in balsam. The possibilities of this new 
solvent have not been thoroughly explored, 


and further uses for it may be discovered. 
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patent experience. We know 
the difference 


weak ones. Shortly 


between strong 
patents and 
after you send us a sketch and 
description of your invention 
we can give you our exper 
enced opinion on its patenta- 


bility 
good a 


and approximatily how 


patent you may be 


granted. We won't promise you 
omething we can't get for you 
Every application is prepared 


and receives the personal at 
tention of one of the members 


of our firm. 
Write today for our free docu 
“CERTIFICATION OF 


nent 
INVENTION and our two 
free booklets: “HOW WE 


"and “SUG 
HOW TO 
YOUR 
out the 
Remem 

Office is 


average of 


PROTECT YOU 
GESTIONS ON 
COMMERCIALIZE 
INVENTION”. Fill 

coupon below NOW. 
ber . . the Patent 

granting on the 
1,000 patents 


a week. So you 


can see the sooner you act the 
ur chance of getting 


Mail the cou 


better is ye 
a od patent 
pon ‘TODAY 


tted Line 


DEPT. B13 - SNOW BLDG., WASHINGTON, D. C. 


Gentlemen: Please 
obligation 


cation of 


send me 
on my part, yc 


Invention”, together with you 


absolutely free and without 
ur original document, “Certif 
it two guides for 








inventors, “How We tect You” and “Suggestions On 
How To Commercialize Your Invention 
NAME 
ADDRESS 
(PLEASE PRINT NAME CLEARLY) 


C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
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winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


Two prize 


CoNTEST RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PoPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


“NOT RICH, 
BUT WELL OFF” 


early days I learned the piano, 
in the country I had difficulty 
in getting the instrument tuned when it 
needed it. As the result, I decided to 
learn the tuning trade. 

I went to a piano factory to see what 
I could do and discovered that nothing 
could be learned without first following | 
the routine of general helper in various 
departments. This obstacle was _ over- 


In my 
but living 


come, but the real problem lay ahead... 
none of the tuners would reveal their 
trade secrets to me. 


Shortly afterward I happened to read 
the ad of the School for a course 
by correspondence. Skeptically, I decided 
to write for information but when I re- 
ceived their reply I was gratefully sur- 


prised. The upshot of it all was that I 
went through the course in less than a 
year. 


a musical ear has noth- 
Rather it is 


I learned that 
ing to do with piano tuning. 
a physical one that is needed. And as I 
acquired the secrets of tuning, regulating 
and repairing, I realized that no tuner in 
person would have been able to teach me 
the whole trade as these people 


MONTHLY when answerine advertisements in this ma 


did by 
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MURS 6) Fat MECHANICAL 











profession offering un- 
timated opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request 


McCARRIE SCHOOL i MECHANICAL DENTISTRY 
207 N. Broad elphia, Pa. 











RADIO 


ENGINEERING 
a B a 4 a G 2 

7 
aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and rail- 
way accounting taught thoroughly Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free. 


broadcasting, 


Dodge’s Institute, Nye St., Valparaiso, Indiana 








pM | be | DEGREE IN 
TWO YEARS 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 
tuition. Preparatory Department. Enter March, 

june, September, December. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana | 


CIVIL SERVICE 


Railway Postal 













Positions. Clerk Carriers, Rural Carriers 


Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 


Send for our Civil Service Catalog. 


Washington, D. C. 


Established 1896. 


Columbian Correspondence College 


















Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous experience necessary, 
h ti sufficient. Many earn while 
learning. Send ee free booklet ‘‘Opportunities in Modern 
Teter ini Particulars and requirements. 
ERICAN SCHOOL ‘4! ZHOTOGRAPHY 
3601 Ee Ave. Dept. i CA Illinois 


Includes fundamentals of Refrigeration, 
Air-conc ae 
ELECTRI 4 AL 
ORIGINAL CARTOONS at home that you can 
_RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Ohio 
Also to tan skins and FURS. Le y 
3e 8 taxide pues Mount for others, 
common speci- 
REAL PROFITS IN SPARE TIME, 
po A, Investigate. Send this minute. State AGE. 


a NGINEERI © 
A BRroap, basic, 
Electronics. Approved by educa- 
tors, endors by 
. 4 B L i Ss SCHOO 
101 Takoma Ave., Washington, .. c 
DON’T COPY - LEARN TO ORIGINATE! 
SELL! Course has 26 lessons and 600 illustrations. 
reach yout’ MQUNT BIRDS 
TEACH YOU 
learned AT. HOME BY MAIL. Wild 
Big Fun 
mens — no wi a 
M Bo: 
FREE BOOK wet venaestal 
N.W. School of Taxidermy, Dep!.3391 OMAHA, NEB. 



























Squi irrel 
Lighter, 








































intensive course complete in one 
school year. 
industry. 45th year. Catalog. 
RAYE BURNS will teach you HOW to ae ss! 
Send name and address for free detatls. Only... 
ANIMALS, HEADS, FISH 
e growing scarcer—big demand. 
Hobby. ount 
game needed 
E BOOK—tells how YOU can learn this fine art 
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Secrets of Success 


mail. It takes pedagogy to teach others. 
The tuners didn’t have it. 
Armed with my diploma, I went to the 
piano factory. This company was 
turning out about ten pianos a day and 
had four tuners onthe staff. I can remember 
now how the head of the factory smiled 
when he asked about my experience and 
I showed him the diploma. He did how- 
ever give me a test and the next day I 
was hired as first tuner . . . the man who 
gives the final tuning before a piano is 
shipped out. 

I was with the piano factory for 
two years and then went to Montreal 
where I worked in a store for three years. 
Meanwhile, I kept up with my home stud- 
ies, learning how to build pianos and much 
about acoustics. 

In 1914 I started my own piano factory 
in partnership with a friend and after ten 
years of manufacturing achieved a certain 
amount of fame out of it. Unfortunately, 
when the depression came, I had to close 
my plant as did so many others. Since 
then I still tune pianos for my own ac- 
count and today have one of the best re- 
pair shops in town. 

The study of acoustics also serves me. 
I have been teaching this subject for the 
past fifteen years and I am examiner for 
the piano tuning class in an institution 
for the blind. 

While I am not what you would call a 
rich man, still I feel that I am well off. I 
own a city house, a country house, a car, 
etc. I have raised my son who is a doc- 
tor and my daughter is studying at the 
university. All this I owe to home study. 

—O. M., Montreal, Canada. 





“OPENED THE DOOR OF 
OPPORTUNITY FOR ME” 


In April, 1934, I was working on a sur- 
veying job that had only two more days 
to run. I had never completed high school 
but I felt that if ever I was to get out of 
the rut, it would have to be through study 
of some kind. 

I had written to the School some 
time previous for information concerning 
their courses and the day before my job 
ended one of the Schools representatives 
called at my home to give me the informa- 
tion I had requested. Chemistry had al- 
ways been of deep interest to me although 
I didn’t know the first thing about it. It 
was my desire to look at a piece of wood 
or metal, a liquid or any other substance 
and be able to tell right away the elements 
of which it was composed. Then, too, I 
had a real interest in criminology and 
hoped to see the day when I would have 
a laboratory of my own where I could 
handle both commercial and criminal cases. 

I enrolled with the School that 
night, using practically my last dollar as 
a down payment. Soon after, I received 
my first lessons and settled down to the 
biggest job I ever tackled—Analytical 
Chemistry. 

The course sometimes has been rather 
difficult but not unfathomable. I am 
very particular about my work, occasion- 
ally spending as much as three weeks or 
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Opportunities in 
Traffic Management 


The field of Traffic Management offers real 
opportunity only to the man who knows. Spare- 
timestudy and the will to succeed have pushed 
scores of Traffic employees up the ladder to 
financial success. Many LaSalle-trained traffic 
managers—both in the railroad and industrial 
field—now command salaries of $3,000.00 to 
$5,000.00a year—and better. Investigate. Find 
out how you can qualify for these higher posi- 
tionsthroughLaSallehome-study and guidance. 


Law for Business Success 


And it isn’t necessary to practice law to get 








this Success. In fact probably most of the men 
who study law today have no idea of taking 
the bar examination or becoming lawyers— 
they wantlaw training togive them mastery of 


| menandsituationsin business. You know that— 


ee TR ae 


(1) the man with legal training is a leader 
—not a follower. 

(2) legal training keens your mind—clears 
away the problems that stump the 
ordinary fellow and makes you master 
instead of man. 

(3) knowledge of law simplifies the com- 
plications of executive work. 

(4) Many top executive places are filled 
by men who have studied law. 

No matter whether you are in a big corpora- 
tion or a small business—in a great city ora 
little town—a practical knowledge of law can- 
not fail to be of real and vital help to you in 
making a more successful career. 

In every state in the union you'll find law- 
trained men who came up through LaSalle. 
What others have done, you can do. 

And LaSalle offers either a full law course 
leading to LL. B. or a shorter business law 
training—whichever you prefer. All text_ma- 
terial, including valuable 14-volume Law 
Library. Training comprises the most effective 
features of modern law instruction. 


J ° ” 
Executive Training 
Executives who are efficient managers com- 
mand responsible positions and good incomes. 


Plan Your Future 


Choose Your Field NOW 





For Success 


Will you master fate or will fate master you? That’s a 
question deserving your honest answer... right now! 
Actuallyit is all up to you. You can do with Life almost 
what you will. LaSalle will help you establish yourself 
for real success by providing you with the comprehen- 
sive, specialized training for which it is so famous. 
Choose your field... now! Check the coupon below 
for the free booklet you want us to send you. It can be 
your first step toward assured success, 


And the need for trained executives is growing 
rapidly. We train you thoroughly at home in 
your spare time for every type of executive 
work—teach you the principles and practices 
used by our most successful business leaders 
and help you develop your management ca- 
pacity—by a training Suilt with the aid of 
outstanding executives. 


Become an Expert Accountant 
The Profession That Pays 


The demand for skilled accountants—men 
who really know their business—is increasing 
rapidly. New state and federal legislation re- 
quires much more, and more efficient account- 
ing from business—big and small. Corpora- 
tions are in constant need of expert counsel 
in matters relating to Auditing, Cost Account- 
ing, Business Law, Organization, Management, 
Finance. Men who prove their qualifications 
in this important branch of business are rapidly 
promoted to responsible executive positions 
given an opportunity to earn real salaries. The 
rangeis from $3,000.00 to $15,000.00 a year— 
even to higher income figures. 

Under the LaSalle Problem Method you can 
at home acquire a thoro understanding of 
Higher Accountancy, master its fundamental 
principles, become expert in the practical 
application of these principles—this without 
losing an hour of wails or a dollar of pay. 

_ Your training will be under the direct super- 
vision of a staff of legal, organization aad man- 
agement specialists, business efficiency engi- 
neers and Certified Public Accountants. 

Preliminary knowledge of bookkeeping is 
unnecessary. We train you from the ground 
up, or from where you now are, according to 
your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more 
money? Is it you—or your proposition ? Check 
up first on yourself. Other men—no better 
than you—have found their earnings jump 
and stay up when they trained with LaSalle. 
Literally thousands of men—many of them 
years at the game—have increased their sales 
volume and earnings through home study 
with LaSalle guidance. Sound—practical— 
usable—right from field experience. Train for 
top-notch production with LaSalle. 











‘LASALLE EXTENSION UNIVERSITY, Dept. 183-R, Chicago 


ADULT BUSINESS EDUCATION 
I would like to have your special booklet — 
without any cost or obligation to me—about 
my opportunities and your success training in 
the business field I have checked. 
[_] LAW: Degree of LL.B. 


© Higher Accountancy 

0 Traffic Management 
Modern Salesmanship 
Business Management 
Commercial Law 
Expert Bookkeeping 

0 C. P. A. Coaching 

O Industrial Management 
1 Modern Foremanship 
Personnel Management 
Business English 

Office Management 

O Stenotypy 
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Turee hundred and sixty-five days from 
now what? 

Will you still be struggling along in the 
same old job at the same old salary 


worried about the future —never able to 
make both ends meet? 

One year from today 
putting off your start 
thrilled with ambition 
then cold the next — delaying, waiting. 
dling away the precious hours that 
never come again? 

Don’t do it, man don’t do it. 

There is no greater tragedy in the world 
than that of a man who stays in the rut all 
his life, when with just a little effort he 
could advance. 

Choose the work you like best in the list 
below, mark an X beside it, and, without 
cost or obligation, at least get the full story 
of what the I.C.S. can do for you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


still be 


success 


will 


toward 


you 


and 
fid- 
will 


one moment 





Box 7601-J, Seranton, Penna. 
Wit thout cost, please send me full particulars about 
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Secrets of Success 


a month on a single lesson. This has made 
me somewhat slow in my progress, but my 
grades have demonstrated the wisdom of 
such a policy. I have received the highest 
marks possible on every lesson but one 
and on that I was given a “B”’ because I 
accidentally omitted one of the questions. 
All my other grades have been “A’s.” I 
am almost through organic chemistry now 
and will soon be doing the analytical work 
required in the course. 

Due to what I had already learned, I re- 
ceived a minor appointment in a labora- 
tory here analysing fish oils. I have had 
this appointment for several months now 
and although the job is merely a start 
for me, still it is an opening to better 
things. The fish industry (reduction) is 
new here, having been started only last 
season. But this year there are several 
more plants being built and it promises 
to become one of our leading industries. 

Therefore, I believe I am getting in on 
the ground floor of something that has 
many possibilities. I can truthfully say 
that without the training I have received 
from the School, this door of op- 
portunity would have remained forever 
closed far as I would have been con- 
cerned. 

I heartily endorse home study to all 
who find the lack of training to be the rea- 
son for their failure to advance in their 
work. 

—W". B. J., 


Marshfield, Oregon. 





SPRING KEEPS COVER 
CLOSED OVER VENT 


OVERS for openings or vents in sheet- 

metal machine guards or casings, 
which will stay in place in spite of vibra- 
tion yet can be readily swung to one side 
for greasing and oiling purposes, may be 
attached with a small bolt, two nuts, two 
lock washers, and a spring as shown. One 
nut is sawed in half and smoothed with a 











STEEL SPRING 3 
TAP 
g ’ oe 8 
3 
a 
WA 
R 
aa VEN 
Ss 
¥ 
The sheet-metal cover is cut as shown in the 
front view, and mounted as in the edge view 


hle (or two jam nuts may be used); and 
a lock washer is then placed between the 
two pieces, making a head cap for re- 
taining the spring. Another lock washer 
is used under either the head of the bolt or 
the nut ni The latch consists 
merely of a projection on the end of the 
which is bent 


‘arest to it 


cover, down to snap into a 
small rectangular hole cut in the casing 
as shown by the dotted lines. —F. B. 


Learn Profitable Profession 





in QO days at Home 


| Salaries of Men and Women in the yy pro- 
\ fession of Swedish Massage run as hb ‘as $40 to 

oper week but many yeeter = — t TA. Ang 

. Large incomes fro , hospitals, sani- 

? terme, clube and priv: ate patients come to those 

“who qualify throug! oar training. Reduc- 

ing alone offers rich rewards for special- 

ists. Anatomy charts and supplies are 

yeaa a te for details 
















(% __ National College of 
og Physio - eer, 20 N. Ashland 
Avenue, Dept. 170, Chicago, Wi. 





_ 4554 Broadway, 





of four-way prefits on request. Rush $7.95 t “ow 





instruction from an internationally- 
Ww E LL creating ideas makes it easy to at- 
THE NATIONAL SCHOOL OF CARTOONING 


known cartoonist. His exclusive, 
tain success. Write for details of this exceptional 
437-A Penton Bidg., veland, Ohio 


PAY Ss Develop your ability with personal 
successful method of drawing and 
home-study course. 






Secret Service Operator No. 38 is on 
Gitte ine tage prints mare 
«tale be 
Gans; Tt ir room. Thrill 3, ee 
ial Reports 
Free“ mM eee ia 33 made 
chief. Write for t. 

Earna See Monthly Salary 


FOU cap beseme o Finger Print Ex- 
pert at home, in spare time. Write 
‘or details if ‘11 or o over. 


of 
1920 Sunnyside Ave. 
Dept. 136: _Chieage. m. 
























EXCITING FU HARMLESS 
LEARN @® DUEL 


WORLDS FINEST SPORT 


toys! Become the best swordsman in your neighborhood. 
Clean fun for every member of the family. Develops both 
mind and body. Harmless, because the spring-steel 3 ft. 
foils are equipped with rubber buttons. Cup shaped hand 
guards. Complete set of two steel foils (swords) and free 
nstruction booklet, only $1.98 postpaid. Order now 
industrial Prod. Co., Dept. 12 P, 274 Madison Ave.. New York _ 


BE A TRAINED naw 


AUTO-DIESEL EXPERT 2% ome 


PREPARE NOW for rich new opportunities in — 
growing industry. Diesel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
y . ractical, easy, spare-time training plan 
offers quick way to good jobs at good pay, or own 
profitable auto repair business. Learn from the pioe 
school. Write for 
pay -as-you-learn 






\ 




























EARN BIG 
MONEY 
SEND FOR 
FREE 
BOOK! 


neer automotive home-stu: 
Epee AUTO - DIESEL Book an 
offer. 


MOTOR INSTITUTE of AMERICA 


_ Dept. AA-12, Chicago, I. 





BE A PILOT—FLY A SHIP 


if you are stumped at the high cost of training to qualify 
for a license and a good future in Aviation, write imme- 
diately, enclosing stamp for information on opportuni- 
ties now available for Approved Training under our . .. 


APPRENTICE PLAN 
Mechanix Universal Aviation Service, Inc. 
Strathmoor Sta. Dept. H. Detroit, Mich. 











Learn Public. 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”” gain self-confidence and in- 

' Crease their earning power, through ability 

to sway others by effective speech. 

Write for free booklet, How to Work 

Wonders WithWordsand requirements 

North American Institute, Dept. 136! 
3601 Michigan Avenue, Chicago, III. 


MAKE MONEY PRINTING 


letter and billheads, circulars, cards for 
friends, spare time. Easy to learn. Easy to 
get jobs. Printing Presses, $12; new 
type faces, complete supplies, low- 
est prices. Send stamp for catalog 


ce o cial 
estpices Send stamp for cataon 
























demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


smcsaare TRADE SCHOOL 
37 Woodward Ave., Detroit, Mich. 






















World’s Lowest Priced 
Rotary Letter Printer 


Print-O Pre amazing new neces 


ity! Prir o full 89x11" Letter 
Ads, Menus, Price Lis¢ everything! 
Typeless I ne ean use ast reliable 
Rotary action. Portable. Cleanly 


Work equal to » $200 equipment Det 
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for yours. Satisfaction guaranteed « 


PROFESSIONAL PRODUCTS, Dept. 155, Silverton, Ohio 
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“STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering: 
Busine Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 53rd 
year. Enter Sept., Jan., March and June. Write for cata- 
foe. 517 College Ave. ., Angola, Ind. 
















Increasing Traffic Means More Men are Needed 
A GOOD POSITION is ready for you upon com- 

pletion of our simple, home study course. We 
Fron e you asa Railway and Bus passenger 2yalie 
ge with salary up to $135 per month, to 

plus expenses, or refund Seition. Interest- 
4 ke ealthful work; travel if you like. Free Book- 
let gives our 18-yr. record of placing students. 


eran BUSINESS TRAINING rae Ad ag 
- 30 Buffalo, N. 
















IREAL JOBS OPEN 


How to Cash- in 
with Your CAMERA 


Magazines, newspapers, advertisers BUY millions of 
photos a year from people who know how to take the kind 
of pictures wanted! Let us teach you how to take real 
human-interest pictures that SELL! Our personalized 
home-study course — the most complete training in Journal- 

istic Photography ever offer prepares you to make 

good money in this (Base sores field uick! i at low 
cost, in — R= Write now for FREE E Book 
VERSAL PHOTOGRAPHERS 
Dept. 31 10 


West 33 Street, N. Y. C. 


LEP MECHANICAL DENTISTRY UE 


Special Tool Offer—Now! 
Don’t waste the best years of your life. | 
Learn this money-making business in a | 
| 
| 








few months, Day or Evening, and become 
Big demand. Highly en- 


independent. ] 
Practical, In- 


dorsed—oldest school. 
dividual ‘‘Lab.’’ Training. Easy terms. 
Employment Service Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New York School of Mechanical D 

127 W. 31 Street, New York, in Y. 


RADIO . ENGINEERING 




















RCA Institutes offer an intensive course of high 
anced sree ing all phases of Radio. Practi- 
cal training th modern equipment at New 
York and » BP sional schools. Also specialized 
courses and Home Study Courses under ‘‘No 
obligation’ plan. Catalog Dept. PS-37. 


RCA INSTITUTES, Inc. 


75 Varick St., New York 1154 Merchandise Mart, Chicago 
Recognize sed Standard in indard in Radio Instruction Since 1909. 





Auto, Diesel and Aviation Mechanics— 
General Electricity, Welding— : 

Step into Big Pay. Earn $35 to $75 a week. Learn in a 
few weeks. New practical shop plan. Work with real tools 
. . on real equipment. Write school nearest you 
today for Big Free Opportunity Book and Special 
Low Tuition Offer. Specify courses interested in. 


pe sonew SCHOOLS, Dept. 6-37 
Detroit, Mich., or Kansas City, Mo. 


AIR COLLEGE 


EAST ST.LOUIS, ILL; 












PARKS AIRPORT 


Offers you college education majoring in aviation 


Four 96-week courses lead to B. S. degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti- 
a Engineering 100 acre airport. 14 buildings. 33 in 
faculty 260 enrollment. 5,800,000 miles flight training. 
1520) planes, 509 engines repaired and rebuilt in shops. 
Graduates with all leading aviation companies. Dormitories, 
dining hall on field. Winter term Jan. 4th. Catalog. Write. 
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100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises . . 


one: magnets guarantee to improve any singing | 
aking voice at least 100% .. . rite for | 
wou erful voice book—sent free. Learn WHY you 


can now have the voice you want. 
sent to anyone under 17 unless signed by parent. 


PERFECT VOICE INSTITUTE, Studio 1361 
64 E. Lake St.. Chicago 













Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 











NEW FIGHTING SHIPS 
CHANGE NAVAL WARFARE 


(Continued from page 13) 


and triple bottoms guard the hull against tor- 
pedoes and mines. 

No longer is a battleship sufficiently pro- 
tected from gunfire by concentrating most of 
its armor in a vertical belt along the sides. 
The German shells that sent the British battle 
cruisers Indefatigable and Queen Mary to the 
bottom in the Battle of Jutland did not strike 
the armor belt, but pierced the deck. When 
naval combats were fought at close range, a 
thin horizontal plating of armor was sufficient 
to withstand shells that glanced off the decks; 
today, with targets up to seventeen miles 
away, Shells may drop from the skies at angles 
of thirty to fifty degrees. Hence, the latest 
battleships provide heavy horizontal as well 
as vertical armor, forming a caisson around 
such vital parts as ammunition magazines, 
boilers, turbines, and posts of command. 


UN turrets, too, come in for heavy pro- 
tection—for these highly mechanized 
factories of death, exposed as they necessarily 
must be, contain the battleship’s whole fight- 
ing power and must be safeguarded at all 
costs. 

Germany’s 26,000-ton battleship Scharn- 
horst, launched just the other day, reflects the 
lessons naval designers have learned. To an 
armor belt reaching a maximum of twelve 
inches in thickness, it adds a pair of horizontal 
decks of five-inch and two-inch thickness, one 
above the other, to prevent shells and air 
bombs from penetrating. Fourteen-inch armor 
covers the fronts of its turrets. France’s new 
26,000-ton Dunkerque also supplements its 
armor belt with double-armored decks, and 
staggers under a total weight of “passive ar- 
mament” amounting to forty percent of the 
whole weight of the ship! 

Ordnance designers have met the armor 
makers’ challenge with shells that will pierce 
twelve-inch armor at more than nine miles 
range! The implications are staggering. To- 
day, the ponderous armor of the world’s big- 
gest ship of the line, the 42,100-ton British 
battle cruiser Hood, cannot be considered in- 
vulnerable to the eleven-inch shells that even 
the “pocket battleship” Deutschland can hurl 
against it—-though it is true that one of the 
Fiood’s fifteen-inch projectiles would probably 
“liquidate” the Deutschland. 

Have the gun makers won the contest, then ? 
Not entirely. For armor, even if pierced, still 
helps protect a ship. Only a thick-walled 
shell, which can carry less explosive and 
therefore do less damage than a thin-walled 
projectile, will smash through. Its progress 
is checked, and it bursts before reaching the 
innermost parts of the vessel. Moreover, the 
breach in an armored hull is no larger than 
the shell’s cross section, while a gap of a 
square yard or two may be torn in an un- 
armored hull—an important difference if the 
hit is just below the water line, where the sea 
rushes in through the hole. 


NTIL now, America has been a side-line 

spectator of modern ideas in battleships. 
Today, the whole world is building them. Ger- 
many’s Scharnhorst is to be followed by its 
twin, the Gneisenau; France’s Dunkerque, by 
its sister ship Strasbourg and two 35,000-ton 
battleships, the France and Patrie. Italy has 
a pair of 35,000-ton battleships under con- 











$1260 to $2100 Year 


TO START 
MANY 1937 APPOINTMENTS 
MEN, WOMEN 


Railway Postal Clerks 
Railway Postal Clerks get $1,900 the first 


year regular, being paid on the first and 
fifteenth of each month. ($79.17 each pay 
day.) Their pay is automatically increased 
yearly to $2,450. Advances may be had to Chief 
Clerk at $2,700 a year. ($112.50 each pay day.) 
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3 Days On—3 Days Off—Full Pay 


Railway Postal Clerks on long runs usually 
work 3 days and have 3 days off duty or in 
the same proportion. During this off duty 
their pay continues just as though they were 
working. They travel on a pass when on busi- 
ness. When they grow old, they are retired 
with a pension. 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $1,700 the 
first year on regular and automatically increase 
$100 a year to $2,100 and $2,300. 


Customs Inspector 


Salary $2,100 to start. 
Men 23 to 45. Work 
connected with examin- 
ing baggage and mer- 
chandise entering the 
country from foreign 
parts covering boats, 
roads, automobiles, etc. 








trains, 


Get Ready Immediately 


Those wishing these positions should qual- 
ify at once. 


Get Free List of Positions 


Fill out the following coupon. Tear it off 
and mail it today—now, at once, 

This investment may result in you getting 
a big-paid government job. 
SS 2 SS SS SS SS SS SS eS eee eee ee ee 


FRANKLIN INSTITUTE, Dept. $257, Rochester, N. Y. 











New oy method. Nothing else like it. Send at once for : ; 1] : . Rush to me, entirely free of charge (1) a full descrip- 
Rg Te in Advertising’’, and full struction, the Littorio and Vittorio Veneto, tion of U. S. Government Jobs; (2) Free copy of illus- 
Page-Davis School of Advertising that it boasts will outclass anything so far | trated 32-page book, “U. 5. Government Positions and 
O01 Dept. 1361, Chicago, | So sz . . . . Sitex How to Get Them’’; (3) List of U. S. Government 
a afloat in their combination of armament and | Jobs: (4) Tell me what to do to get a U. S. Govern- 
Earn While Learning at Home! ' So . - . veo © , 
Suaseieeies, Hania | fleetness; they will mount nine fifteen-inch | ment Job. 
ELECTRIC CELLS | guns apiece and are designed for the remarka- 
Many R-T-1 Trained Men eens ble speed of thirty-four knots. Now, England 
make up to 3/5 a week anc - . - 
ore: ang ful time radio Sas and Japan plan first-class ships expected to Sn eS a eee NS eRe mere 
obs >ines t ” m 2 4 
alone. More trained men GRUNOW be the most powerful of all—and America 
- 46 will follow suit, maintaining her traditional 
nage | policy of a navy second to none. Oe RT SR TS: 
RADIO AND TELEVISION INSTITUTE, Inc. _ | endorse L __| Use This Coupon Before You Mislay It. Write or Print Plainly. 
2130 Lawrence Ave., Dept. 201, CHICAGO, ILL. R-T-1 
JANUARY, 1937 Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 107 
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If you like to draw, test your sense 
of design, color, proportion, etc., 
with our simple Art Ability Test. 
An opportunity to get a frank opin- 
ion, free, as to whether your talent 
is worth developing. 


Magazines, newspapers, publishers 
and advertisers spend millions yearly 
for illustrations. Design and color 
influence the sale of most things we 
buy. Artists have become important 
to industry. Machines can not dis- 
place them. If you have talent, 
train it. Drawing may be your surest 
road to success. 


The Federal Schools, affiliated with 
a large art, engraving and printing 
institution, has trained many young 
men and women now serving in- 
dustry as designers or illustrators, 
capable of earning from $1,000 to 
$5,000 yearly. Its Home Study 
courses in Commercial Art, Ilus- 
trating and Cartooning, contain 
exclusive illustrated lessons by many 
famous artists. Practical instruction 
by experienced men is the reason for 
its many years’ outstanding success, 
Courses sold on easy payments. 
Send today for Art Test and Free 
Book explaining present opportun- 
ities in art. Just fill out and mail 
coupon below. 


FEDERAL SCHOOLS, INc. 


1147 Federal Schools Bldg. 
Minneapolis, Minn. 


Send me, without obligation, your Art Test 
and Free Book, 


Name 


Address 


Age 


- Occupation........ 


FOR FUN 
OR PROFIT 


Quickly. easily, you'll learn t 


play a Buescher True-Tone ss 
ophone, cornet, trombone—any band 
instrument. Exclusive Buescher fea 
tures mean faster progres you 


join a band or orchestra in a few 
weeks — win pleasure and profit. 
FREE TRIAL; Easy Payments. Send 
now for details, no obligation. Mention 
instrument which interests you. 


Buescher Band Instrument Compan 
113 Buescher Bidg., 


Elkhart, ind. 












BILLBOARDS OF FLAME 


(Continued from page 21) 


taculars advertised ginger ale, chewing gum, 
and beer. The first showed grinning Eskimos 
pulling a sled in front of a brilliant aurora 
borealis. The second had peacocks with sixty- 
foot tails, and a fountain that sent a spray of 
colored lights thirty-four feet into the air. A 
gigantic eagle that flapped its wings high over 
Broadway was the central attraction in the 
beer advertisement. 

When the King of Siam visited the United 
States, before the World War, he was so cap- 
tivated by the flapping eagle that he wanted 
one to take home with him. So, the outdoor- 
advertising company which had created the 
display produced a duplicate of it for the 
amazement of citizens in Bangkok, the far- 
away capital of Siam. 


*;VEN more spectacular than any of these 
-4 was a gigantic representation of a Roman 
chariot race which appeared on Broadway 
about twenty-five years ago. In shifting lights, 
it showed the cheering crowds, the jeweled 
trappings, the horses and chariots in a great 
arena. To produce the effect, 2,500 flashes of 
electricity a minute had to reach the huge 
display. 

Other cities, as well as New York, have 
their historic signs. In San Francisco, a tower- 
ing, animated display advertising paint has 
been a landmark for years. At Chicago, IIl., 
it is a sign extolling the virtues of a cleanser; 
in Atlantic City, N. J., it is a tribute to a 
brand of cigarettes; at Dallas, Tex., it is a 
gasoline advertisement. So prominent are some 
of these signs that they receive ‘‘fan mail” of 
their own. I was told of several cases in which 
people have written to express appreciation 
for the free show. 

In the lingo of outdoor-advertising men, 
there are two kinds of electric signs: dealer 
signs and spectaculars. The first are erected at 
points of sale, over stores and service sta- 
tions; the second, bigger and animated, pro- 
vide spectacles that create good will and im- 
press the name of a product upon the public. 

To tell how many people see a given sign 
in one day, elaborate tests frequently are 
made. A special organization, known as the 
Traffic Audit Bureau, stations men at stra- 
tegic points to count the passers-by. During 
certain hours of the morning, afternoon, and 
evening, they keep records which give a key 
to the total number of persons passing the 
spot in a day. 

The biggest crowds are concentrated in 
Times Square, the district extending from 
Forty-second Street to Forty-seventh Street, 
at the intersection of Broadway and Seventh 
Avenue, in New York City. According to the 
figures of the Transit Commission, approx- 
imately 1,100,000 persons pass through the 
area in a single day. Ranking next to Times 
Square as a location for spectaculars is the 
lake front at Chicago. Third-best site in the 
United States is the Boardwalk at Atlantic 
city. 


who pass beneath these heavy signs, cities 
have established strict regulations for their 
construction and design. In New York, the 
signs must be twice as strong as seems neces- 
sary in order to meet emergency strains. All 
wiring must be inclosed in pipes to prevent 
fire in case of a short circuit. To enable fire- 
men to get under and around the signs if the 
building catches fire, the spectaculars must be 
placed six feet back from the fronts of the 
buildings and must have an open space seven 
feet high under them 
A problem that the city ordinances didn't 
cover, popped up a couple of years 
Every time a new sign flashed on, radios in the 
vicinity gave out the grating sound of static 
\n interference eliminator had to be installed 


, | ‘O PROTECT the millions of pedestrians 


azo. 


before the condition finally was rectified. 

Walking up and down Broadway, night 
after night, a corps of men does nothing but 
watch the spinning, swinging, flashing lights 
of the spectaculars. They are employees of 
the Broadway Maintainance Corporation, an 
organization that spots and replaces burned- 
out bulbs in the big displays. The bulbs used 
in these signs last from two months to a year. 
Every night, some go dead; unless they are 
replaced, the sign develops “smallpox,” that 
is, becomes speckled with black spots that 
destroy its effectiveness. High above the 
crowds, the caretakers dangle on boatswains’ 
chairs to remove old bulbs and screw new 
ones in their place. Winter and summer, 
storm and rain, find them at their risky work. 

Every morning, a report of the number of 
bulbs replaced during the night, as well as 
the exact time the big sign went on and off, 
goes to the advertiser who is footing the bill. 
If a storm, fire, or accident cuts off the 
electricity and the display is darkened, the 
advertiser is credited with that much time 
and his bill is adjusted accordingly. 


INCE 1920, neon tubes have been given a 

larger and larger part in the lighting of 
spectaculars. Today, bulbs and tubes run about 
fifty-fifty on the larger signs. The new pea- 
nut display, for instance, has ten layers of 
neon tubes, one above the other, to produce 
some of the action. Neon tubes, as you prob- 
ably know, are not all filled with neon gas. 
Some contain xenon, others krypton, others 
helium, and still others argon. Five colors are 


now available: red, white, gold, green, and 
blue. 
In Chicago, as dusk falls over the lake 


front each day, Fred Bunnel, “‘captain” of the 
biggest sign in the city, enters a little elevator 
and rises to a tiny office high among the 
girders of the giant display. Here he presides 
over the battery of automatic mechanisms 
which operate the spectacular. At two in the 
morning, his “dav’s’’ work is ended. An im- 
portant part of his job is watching over the 
motograph. Operated by perforated rolls of 
paper, like those of a player piano, it flashes 
a continuous, running message along a nar- 
row strip of the sign. 

Probably the largest motograph in the 
country is that which circles a building in 
Times Square and gives the latest news of the 
world. Its original cost was $120,000. It has 
14,800 lights and needs two experts to operate 
it. Nearly eighty of these electric newspapers 
are now in operation in various parts of the 
world. 


EW ideas have recently added to the real- 
ism of many spectaculars. The most in- 
genious sign on Broadway, and the one that 
attracts a lion’s share of attention, shows a gi- 
gantic cup of coffee, outlined in neon tubes, 
with real steam rising above it. The steam is 
piped 200 feet in the air from street level. On 
the way, its pressure is reduced from 140 
pounds to one pound to the square inch. Thus, 
when it reaches the perforated pipe at the top, 
it drifts lazily upward in realistic fashion. 
New Yorkers have noticed that this sign 
acts as a weather barometer. Approaching rain 
seems to make the steam billows larger; in 
dry weather they appear to shrink in size. 
Douglas Leigh, the young Alabaman who 
originated the sign, told me he believes the 
future of these big displays lies in the direc- 
tion of combining lights with various effects. 
The spectaculars of tomorrow may utilize 
steam, smoke, sparks, and even running wa- 
ter, in addition to varicolored bulbs and neon 
tubes to achieve their ends. Beyond that, 
Leigh sees the ultimate goal: televised images 
flashed on giant sign areas to provide free 
shows as well as advertising. 
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FILLING UNCLE SAM’S 
MARKET BASKET 


(Continued from page 35) 


traps, baseball masks, 
preservers, wrenches of many sizes, American 
flags, all are ranged in order on the shelves 
and hangers of the sample room. 

When deliveries reach the Warehouse, fur- 
ther tests are made. First, the shipment is 
isolated to prevent its becoming mixed with 
accepted goods. Then it is checked with the 
order to be sure the quantity is correct. At 
this point, inspection experts go into action. 
Selecting samples at random, they either test 
them on the spot or send them to the Bureau 
of Standards, the Department of Agriculture 
laboratories, or some other specialized point of 
research. Foods are examined by the Depart- 
ment of Agriculture scientists. Each year, the 
Procurement Division buys $100,000 worth of 
foodstuffs for distribution in Washington alone. 





” 


ARLY experiences with “chiseling” manu- 

facturers have taught the inspectors to 
be wary. There was one case in which a 
barrel labeled “Macaroni” was found to con- 
tain floor sweepings with a thin layer of mac- 
aroni at the top. There was another instance 
in which a shipment of typewriter ribbons 
was rejected as below standard. The maker 
stored them in a local warehouse for ten days, 
and submitted them again as new ribbons. 
In such cases, the offending firm is stricken 
from the list of eligible bidders. 

Most difficulties, however, arise from mis- 
understandings, mistakes, or accidents. A few 
days ago, for example, an inspector opened 
a bale of supposedly sterilized cloths and 
found in the middle a blackened tobacco pipe. 
Some workman had dropped it into the bale 
by accident. The whole shipment was re- 
jected. 

Occasionally, the mystifying behavior of a 
product will puzzle inspection men for weeks 
at a time. A short while ago large ship- 
ment of flour arrived from a southern mill 
Tests showed that it was fully up to specifi- 
cations. Yet, a few weeks later, complaints 
began pouring in. The bags of flour were 
full of weevils! Where had they come from? 
Not one of the insects had been encountered 
in the samples picked at random on receipt 
of the bags. It was a Department of Agri- 
culture man who solved the mystery. He 
found that the flour contained minute weevil 
eggs. Lying on the warm floor of the ware- 
house, the bags had acted as incubators, 
hatching out the insects! 

Another complication of the 
prize story at the warehouse. Twelve thou- 
sand cans of cooked apples came in, a few 
years ago, and samples were tested at a De- 
partment of Agriculture laboratory. The sci- 
entists gave the cans a clean bill of health, 
and thousands were shipped out to various 
hospitals and penal institutions. It wasn’t 
long before the cans were heard from. Re- 
ports came in that they were acting mysteri- 
ously—bulging as though about to explode! 


sort is the 


\MPLES were returned to the warehouse 
and rushed to the Department of Agri- 
culture laboratory once more. A few minutes’ 
examination showed the cause of the trouble 
In canning, a tiny amount of yeast is some- 
times added to cooked apples. In this in- 
stance, too much had been used. The cans 
that were opened at once were all right, but 
those that sat on the shelves began to bulge 
and swell as the yeast got in its work 
| Year after year, the Procurement Division 
| saves taxpayers millions of dollars. Yet, 
curiously enough, the average citizen hears 
about only one of its countless purchases. 





g- 

| Every vear, I was told, newspapers run a story 

| about the fact that the Division supplies the 

Government with red tape. Last year, it 

howe 200 rolls for tying up old documents. 
JANUARY, 1937 Ple 
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Test Yourself — No Cost 
See how readily you. too, can 


Learn Drafting 


At your leisure in your own home, read 
these 2 Drafting lessons carefully. Judge 
for yourself our ability to teach —and your 
ability to learn—this fast-growing line of 
work upon which all industry depends. 

No Previous Experience Necessary 
See for yourself how practical American 
School training is—how clearly every fact is 
presented —how thoroughly you can master 
Drafting through home study. 






tostraenen® 


sod Materials 










Drafting Opportunities Growing Daily 








Draftsman’s 





An Educational Institution 
The American School was 


chartered in 1897 as an educa- 
tionalinstitution, not for profit 
and is exempt from paying 
Federal income tax, like the 
best resident colleges and 
universities. 
20 Other Courses 


Over 150 noted Educators, 
Engineers, and Business Men 
helped prepare our special in- 
struction material, which is 
used by many resident schools 
and colleges, U. 8S. Navy, and 
ProvinceofManitoba, Canada. 
We offer you quality training 
at home for the best-paying 
lines of Industry and Business. 
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Send for them. 


Drafting is fascinating work! Before any building 
can be built—any machine manufactured—or any 
bridge constructed—it must first exist on the 


board, Birthplace of our Industrial 


prosperity. 


Civilization. The buil ling trades, manufacturing 
lines and transportation syste sms all de »~pend on the 
Draftsman before they can undertake asingle step. 


Fit Yourself NOW for a Job 
with a Real Future 


Any pickup in any line means first call for the 
Draftsman! Clean, interesting employment—best 
of working conditions. One of the steadiest of all 
occupations. Competent Draftsmen earn substan- 
tial salaries—and the road to promotion is always 
open to them. Learn at home without interrupting 
your present job. Free Lessons prove you can! 
No obligation. Just mail coupon 
TODAY. Get started in a Life Work that brings 


American School, sabe. DD-146, Drexel Avenue at 58th Street, Chicago 
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Drexel Ave 


Get These 2 


Drafting Lessons 


When youlearn what worthwhile opportunities 
Drafting offers and how readily you can cash in 
on them through 
may mark the turning point in your life 
for full information involves NO obligation 

write TODAY for FREE lessons and FULI information. 


American School training, it 
Asking 
80 


Free Lesson Coupon 
American School, Dept. DD-146 
at 58th St., 
WITHOUT obligation, 
ning lessons in Drafting 
mine, to keep. 
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Also send FREE Drafting Bulletin. 
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number of our big magazine, showing how 
to make better pictures and earn money. 
AMERICAN PHOTOGRAPHY 
141 Camera House, Boston, Mass. 
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IN LOS ANGELES 


Ac tual! shop methods Experience dinstruc tors, 
Largest, oldest Trade schoo! in West. Newest 
Gas and Diesel e . to we vhs < on. Qualify 
for good pay job. Earn room and board while 
learning. We allow coach R. R. f bes A 
Write for Free bx 
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30,000 graduates. 


NATIONAL SCHOOLS Dept. 1P 
4000 Ss. mguerse St., Los Angeles, 
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So sure are you to succeed we give an 
mae “lute Warranty backed by $1,000 Bond. t 
GIVEN YOU Costs nothing to find out Openings for new » 

workers now in every locality Mail coupon 
TO DECORATE immedis ately for Free Book and Free Lesson. t 
Get started making money at once. 7 

nention POPULAR SCIENCE MONTHLY when answering adverti 


Big profit per piece for decorating. 
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Earn Money at Home 


IG FREE book in colors tells new easy way. 
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We show you how to decorate 
ful Art Novelties right in yourown home by simple ‘ 
Everything furnished, 


including 
supply of Novelties for you to decorate 
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ss Just sit at home, 
to $50 a week—full time or spare time. 


Evin Now Free! 


Start right in decorating 
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PLANS FOR 
FINANCING 


Become an | 
Expert Accountant 


The Profession that Pays 
The demand for skilled accountants — men who 
really know their business —is unceasing. Big corpora- 
tions are in constant need of expert counsel in Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management, Finance. Men who prove their qualifi- 
cations in this important branch of business are 
rapidly promoted to responsible executive positions 

—given an opportunity to earn real salaries. 


Send for This Book—It’s Free 


Are you ambitious to make a real suc« ess in business— 
to fit yourself for positions paying $3,000, $5,000, $10,000 





a year and even better? Then you will find LaSalle’s 64- 
page book, “Accountancy, the Profession that Pays, of 
the greatest help and inspiration—a und—LaSalle will send 


it to you FREE. For the sake of a brighter future, clip 
and mail the coupon NOW. 


=—_<« Find Yourself Through LaSalle! 


LaSalleExtension University 
Dept. 183-HR hicago 
I should be glad to have det: aa your 
poferx. increasing plan and a <¢ opy ot 

Years Promotion in One,” all 
Ww ithout obligation. 

Higher Accountancy 
Business Management 
Modern Salesmanship 
rraffic Management 
Railway Station Mgmt, 
Railway Accounting 
Law—Degree of LL.B. 

(0 Commercial Law 

CJ IndustrialManagement 
C) Factory Management 
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CONNECTING SWITCHES 


(Continued from page 73) 
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shows where to connect the wires. It will be 
noted that in the position drawn the top right 
terminal of the switch is jumped across to the 
lower right terminal with a metal jumper in- 
side the switch. Either of these posts may be 
used to connect the light or line wire, as the 
case may be, but the unused one is left va- 
cant. The two left-hand terminal screws are 
used for the connection of the traveler wires. 
The three-way circuits show that two wires 
connect the two switches together. These 
wires run parallel to each other and are called 


travelers because it is over first one and then 


the other that the current flows as the switches 
are operated. 

It will be noticed that one line wire is 
marked “black” and the other “white” in the 
first diagram of Fig. 4. That is because the 
white wire is the grounded one in modern 
polarized systems, and the Underwriters re- 


quire that this wire shall be connected to the 
outside or shell terminal of every socket. This 
terminal is the silver-coated screw in the sock- 
et. The black or live wire is the one that all 
switching is done with, that with the 
switch “off” all wiring to the fixture will be 
dead his is important and should be close- 
ly adhered to. 
If it is desired 
than 


SO 





switch lights from more 
have the 


two locations, we four-way 
circuit shown in Fig. 5. This is nothing more 
than a three-way circuit with as many four 
way switches cut in the traveler wires as 


With an arrangement of this kind, 
control of hall lighting can 
had from many stair 


© be hz 
“\ landings 


When fixtures of five and 


hecessary. 











more lights are to be in- 
stalled, a switch circuit for 
= the room may be arranged 
jr that will allow the lights 
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CONNECTING SWITCHES 
(Continued from page 110) 


to be controlled in separate groups rather than 
all at once. Referring to Fig. 7, the grounded 
conductor connects to one side of all lamps. 
The live wire runs to the switch, and there 
are two wires between the switch and lamps. 
In wiring, a two-wire BX feed should be used 
into the light outlet and a three-wire BX 
cable from the outlet to the switch. Two, 
three, or five lamps may be controlled. 

A still finer division of the cluster of lamps 
is possible with the three-point electrolier 
circuit shown in Fig. 8. This circuit is similar 
to the other, but it has one more wire running 
between the lamps and the switch. 

To take an actual example, in Fig. 9 there 
is a light in the upper hall controlled by two 
three-way switches, one on the porch con- 
trolled by a single-pole switch, with the lower 
three-way and porch switches grouped in the 
lower hall in a two-gang box. A piece of two- 


wire BX runs from the hall outlet to the up- 
per switch box. 


Three-wire BX connects the 
switch stations, and a 


two-wire cable runs 
from the two gang 
box to the porch. The 


feed or line is supplied 
from the cellar with 
a two-wire cable. Be 
sure to solder and tape 
all joints, using both 


















































LINE FROM CELLAR Fig.10 
An ideal hook-up for hall and porch lights 


rubber and friction tapes. 

Another case, Fig. 10, requires the addition 
to the preceding circuit of a light in the lower 
hall controlled by another set of three-way 
switches. This gives ideal hall lighting. A 
three-gang switch box is installed in the lower 
hall, and a two-gang in the upper hall. Two 
three-wire BX cables connect the two switch 
stations, and two-wire cables run to the other 
outlets as shown. 

{n connecting switches, bear in mind that 
th: white line wire must always go direct to 
one side (silver screw terminal) of each light 
It helps avoid confusion to make these splices 
first. The black or live line wire always 
connects to one side of the switches. The con- 
necting wires that run between the other side 
of the switches and the brass screw terminals 
of the lamps, convey the live side of the 
circuit to the lamps, thus completing the runs. 

In using three-wire cable for three-way 
switch wiring, it is a good plan to use the 
black and red wires for the travelers and the 
white wire for the grounded conductor where 
that side is being run to the light, as in the 
upper hall light of Fig. 10. The lower hall 
light is getting its grounded conductor supply 
from the taped group of white wires in the 
three-gang box. We could use any two colors 
for the travelers, it being common practice, 
however, where the white wire is not required 
(as in the upper hall feed) for a ground con- 
ductor, to use the black and white wires for 
the travelers and the red wire for the con- 
nection to the light. 

As a final bit of advice, be sure you have 
all wiring work inspected by your local au- 
thorities to avoid fire and insurance trouble. 
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RIDING HERD ON SEALS 


(Continued from page 


far to the south. The bulls usually winter off 
the southern coast of Alaska. 

Immediately, each bull tries to collect the 
largest possible harem. A single male may 
have as many as 100 wives. The average on 
the islands is forty. As each female comes 
ashore, a bull picks her up by the back of 
the neck, like a kitten, and carries her to the 
few square yards of beach he defends as his 
own. Almost as soon as the females come 
ashore, the young seals are born. Each fe- 
male has a single offspring, big-eyed and 
black. Later in the summer, its coat turns 
to the sleek, brown hue of its mother’s. Al- 
though the males are called bulls and the fe- 
males cows, the young seals are referred to as 
pups—and the congregating spots on the 
beach are known as rookeries! 


I URING the next six weeks or more, the 

bulls neither eat nor sleep. They spend 
night and day guarding and taking care of 
their harems. If a wife tries to escape, the 
bull grasps her by the back of the neck and 
flings her over his shoulder onto the rocks 
behind him. The big excitement comes, 
however, when one beach sultan tries to raid 
another’s harem. 

With a hissing roar, the outraged husband 
charges the interloper. Oftentimes, it is a 
battle to the death, with the victorious war- 
rior hurling his rival’s body into the adjoin- 
ing harem; the master of that area rushes at 
it and tosses it on to the next bull, and the 
process is repeated until the slashed and bat- 
tered body of the defeated male lies discarded 


on the rocks. In a single season, a warrior 
bull may fight a hundred desperate battles 
in defense of his harem. 

By the end of the breeding season, the 
males, instead of being sleek and fat as they 
were when they arrived at the islands, are 
mere skin and bones. They are covered with 


wounds from head to foot; their flippers are 
bitten and ripped; their little, two-inch ears 


and tails are often in shreds. Slipping into 
the water, they swim off by themselves to 
spend the winter resting up for the next 


breeding season. 

Bulls are good for about six years of this 
intense activity. Later, the old and weakened 
males, the has-beens of the herd, congregate 
by themselves on sandy stretches of the shore. 
Other seals avoid sand because it gets in their 
fur and bothers them; they pick out pebbly 
or rocky spots when they clamber from the 
surf. The black rocks of the Pribilofs have 
been polished smooth by the slithering bod- 
ies of millions of seals. 

URIOUSLY enough, the baby seals are 
afraid of the water. They have to learn 
to swim just as humans do. When full-grown, 
however, they are so completely aquatic that 
they sleep stretched out on the rolling sur- 


face of the sea and spend months out of 
sight of land. A baby seal never recognizes 
its mother, but the cow will nose among 


thousands of pups clustered together in “‘pods” 
until she finds her own. As seals nurse only 
their own babies, pups starve to death if any- 
thing happens to their mothers while away 
on hunting expeditions which sometimes carry 


them a hundred miles from the islands. Thus, 
in the days of “pelagic” sealing, or killing. the 
animals at sea, every female shot meant two 


seals 
the 


gone, because the pup left motherless on 
islands died too. 


As soon as the youngsters learn to swim, 


23) 


ship anchors offshore in darkness and plays its 
searchlights on the water, the seals frolic and 
leap in the illuminated waves. And, when 
landing parties row ashore, the playful ani- 
mals approach without fear and jump over 
the oars of the boats. 

Queerest of the customs at the islands 
is the treatment of the young males. The 
bulls are three years old before they begin 
to gather harems of their own. Before that 
time, they keep to themselves, playing in the 
water or romping on level parade grounds 
back of the rookeries. Narrow lanes are left 
between the harems, along which the young 
males can travel from the water to the pa- 
rade ground. The jealous beach sultans ignore 
them, as long as they keep to the lanes be- 
tween the thousands of females. 

Only the two-year-old males are killed for 
fur by the Government. To determine 
how many surplus males there are, the officials 
on the islands make an annual census, photo- 
graphing the rookeries from identical vantage 
points each year. Rocks bearing symbols in 
white paint are easily distinguished in the 
pictures and aid in estimating the number of 
animals in the different rookeries. 

When it has been determined how many 
of the two-year-old bulls can be sacrificed 
without injuring the herds, preparations are 
made for the strange annual execution. It is 
called *‘walking out the bulls.” The start is 
at midnight, with natives driving the animals 
slowly over the damp grass in the direction 
of a great open space strewn with the bleach- 
ing bones of countless seals. There are fre- 
quent stops for rest. If the animals become 
overheated, the fur is spoiled. 

On arrival at the slaughtering ground, the 
natives set to work. They are divided into 
four groups—clubbers, stickers, rippers, and 
skinners. The clubbers stun the seals with 
heavy bludgeons; the stickers drive long knives 
into the hearts of the unconscious animals to 
insure their death; the rippers cut around the 
necks and flippers, and the skinners remove 
the pelts. Members of each group are trained 
for their work from childhood. So expert are 
the skinners, for example, that they can strip 
a pelt from a large seal in fifty seconds, al- 
though it must be cut from the carcass all 
the way around. The flippers, under the 
skin, have ridges like fingers. Frequently, 
when a skinner’s knife becomes dull, he will 
sharpen it by stropping it on a flipper. 

One concern, the Fouke Fur Company, of 
St. Louis, Mo., supervises the killing of the 
seals, the shipping and tanning of the pelts, 
and the auctioning off of the furs. Packed in 
salt, the skins travel nearly 4,000 miles to a 
two-story brick building in St. Louis where 
workmen tumble them about in revolving 
drums, knead and rub them, treat them with 
maple-wood sawdust and, finally, clip and dye 
the furs in preparation for the market. When 
the treating is over, the pelts are so soft that 
you can pull one through a circle made with 
your thumb and forefinger. 

Special vegetable dyes, perfected by the 
Fouke company, give the treated sealskins 
their different shades of color. 

Twice a year, in April and September, the 
furs are auctioned off in a flag-draped room 
in downtown St. Louis. They are sold in lots 
of seventy to buyers who come from New 
York, London, Paris, and other fur centers 
of the world. Last year, the profit to the 
U. S. Government, after the commission due 
the Fouke company had been paid, amounted 





they demonstrate all the playfulness of kit- to nearly a million dollars. 
tens, diving for shells and tossing them in the So, it is no wonder that, a few months 
air, racing across lagoons, and playing tag in hence, Coast Guard cutters will put out from 
the surf. Occasion ay, a blundering whale San Diego, Calif., Seattle, Wash., and other 
ipproaches the islands and the seals flock out points along the 3,000-mile route of the re- 
in scores to dive under and leap over the turning seals, to protect these valuable herds 
monster. Oftentimes, when a Coast Guard _ on their long trip to the Pribilofs. 
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SNAKES ARE HIS FRIENDS 


(Continued from page 41) 


hook underneath the body about one third 
the distance back from the head, lifting the 
snake, and dropping it into a sack. Even the 
most vicious never attempt to strike him 
while they are suspended on the hook, because 
they are exerting all their energies in an ef- 
fort to avoid falling. 

When on expeditions within the United 
States, Perkins ships snakes to the zoo when- 
ever he has a sufficient number to warrant 
boxing them. At night, he usually keeps them 
in boxes in his tent. Sometimes, particularly 
in midsummer, he must find some means to 
cool them. 


N A recent trip into Borego Valley, a small 

offshoot of California’s torrid Imperial 
Valley, he caught snakes in the late afternoon 
and tried to keep them alive in a temperature 
which hovered around 115 degrees, by swath- 
ing them in moist cloths. After twenty big 
red rattlers had succumbed to the heat, he 
devised a scheme for lowering his catches into 
a dry, cool well. In this way he kept alive 
a number of rattlers, shovelnoses, and leaf- 
noses until he could escape the heat for cooler 
air on the coast. “It was so hot during this 
trip,” he commented, “that lizards would run 
from bush to bush, then lift their heels from 
the sand in an effort to cool them—believe it 
or not.” 

In order to preserve snakes in transit, Per- 
kins devised a “safe and sane” method for 
shipping them. He first places several in a 
sack eighteen inches wide and_ thirty-six 
inches long, and ties the mouth closed. Sacks 
tied, he lowers them carefully into an excel- 
sior-lined orange box, and nails and straps 
the box closed. The open slats provide plenty 
of air, the excelsior cushions the snakes against 
bumps, and the light weight saves freight. 

Only once, in the hundreds of shipments 
he has made, has he had an escape. On that 
occasion, he sent twenty-six new-born garter 
snakes in a single sack from Colorado to Cali- 
fornia. Instead of tying the sack closed, how- 
ever, he ran the end under a sewing-machine 
needle. But the bobbin apparently had run 
out of thread, and soon after the train began 
to move the tiny creatures started crawling. 
Garter snakes were scattered along the right 
of way from Denver to San Diego, one being 
captured in a San Diego back yard eight 
months after the empty sack was opened in 
Perkins’s office. 


Y HIS own actions, this man has debunked 
many of the thrill stories told of dangers 
in capturing reptiles. While walking down a 
leaf-covered path in southern Mexico, he saw 
a ten-foot boa crawling aimlessly from one 
side to the other. Finding a short stick near- 
by, he pressed the stick down on the serpent’s 
head, picked him up, and stuffed him into a 
sack. The great snake made no effort to bite 
him 

“In fact,” he told me, “you will never be 
bitten by a nonpoisonous snake unless you 
are trying to catch it. Rattlers will strike, 
seemingly without provocation, as you walk 
through the hills or on the dessert. Possibly 
poisonous snakes realize that a single bite 
will vanquish a man, while the nonpoisonous 
varieties know they must hang on, twisting 
and writhing and tearing, to accomplish any 
real harm. 

“T have caught many harmless snakes, par- 
ticularly in the western United States and in 
Java. Some submit quietly, others continue 
to fight back after years in captivity. Oddly, 
too, one will bite, while another of the same 
species becomes quite friendly. Like humans, 
I guess.” 

On his recent trip to Borneo, 
Islands, Java, and India, 
of pythons, as well 


the Celebes 
he took three kinds 
Continued on page 114) 
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Beginning Lessons in 
Engineering 


Diesel 


{nm your own home. try out the study of Diesel 
at our expense. Perhaps you now know nothing about Diesels except 
newspapers. If so, you will be even better 
fitted than an experienced man to judge the clearness and simplicity 
of our texts. See how plain every point is made—how thoroughly you 


what you have read in the 


grasp it—how greatly yoy will enjoy the work. 


™ Diesel 7 Engineer 


is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehicles for their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening bye” gm jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 


Free 


No Cost — No Obligation 


A postcard brings the 2 lessons FREF. 
When you see how readily you can master 
Diesel engine principles and operation by 
spare-time study at home, you will realize that your 
future success is in your hands RIGHT NOW! 





American School, Dept. D-146, Drexel Avenue at 58th Street, Chicago, illinois 





“ | Become a Convincing 


SPEAKER! 


Why sit sphinx-like while other men—with 
. less knowledge, less ability than you 
—are springing to their feet and pre- 
senting their ideas in a way that im- 
mediately inspires confidence, fits them in the minds of 
listeners for positions of responsibility and power? Learn to 
speak powerfully, convincingly—to address audiences of 
business men with poise and self-possession. arn to 
organize your thoughts— capture the interest of your listen- 
ers—drive home the arguments that win. Be a power to 
reckon with in your company and in your community! 


° . ° 
Win Greater Success in Business 
At home, with LaSalle’s hel ‘Ip, you can quickly develop your 
ability as a public speaker. “Have made wonderful progress 
in speaking to assemblies of s —— an’ —‘*Your course has 
helped me beyond measure’ » me power I never 
possessed before or dreamed of poss essing’’—these are but 
a few of the tributes paid to LaSalle home-study training in 
Effective Public Sy ing by those who have enjoyed its 
be nefits. Low cost; easy terms. Complete det: ails in attrac 
tive 32-page book, ‘“‘The Power that Pa Success,” 

sent you free upon request. Ask for it TODAY. 


LaSalle Extension University, Dept. 183-ES » Chicago 
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A whole family can learn from one set! 


a Realize your ambition—become 
a yond dancer quickly, easily, 
at he Arthur Murray's new 
ciotune course teaches you pop- 
ular Fox Trot, 
Waltzsteps, poise, 
halance, correct 
following, self-as- 
surance. No music 
or partner needed, 
Write today en- 
closing$2. forTen- 
Lesson course. Try it for 5 days 
If not delighted with results 
money promptly refunded 


ARTHUR MURRAY, Studio 283, 7 E. 43 St., N.Y.C.,N.Y. 








CHEMISTRY 


A modern miracle 
of money-making 


@ All modern progress is 
dependent upon chemis- 
try. The opportunities it 
presents are unlimited, 
Right at home, in spare 
time, through study of an International Cor- 
respondence Schools Chemistry Course, you can 
master the fundamentals of this fascinating 
science. An interesting book—free. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7604-J, Scranton, Pa. 
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IDEA INVENTIONS 


DEVELOPED In Strict Privacy 
By Able Craftsmen AT LOW COST 
@ If you have ideas awaiting develop- 
ment and could use assistance in the 
experimental work, you might find our 
services effective and economical. 

@ We can bring to your assistance years 
of practical experience in the building of 
machinery, with ample facilities, expert 
craftsmen and low overhead. 

@ Correspondence will be held strictly 
confidential, addressed personally to 


E. C. Wells * Platt Machine Works, 
433 Keowee Street * Dayton, Ohio 
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in Spare Time at Home! 
| Send Free Book and all facts about E. I. Home Shop Training. 












Learn to earn up to $50 or more a week after 
graduation...opportunities to make $5, $10 or 
more a week while learning. Learn by doing 
actual jobs in your own electrical workshop. 
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ment at no extracost with practical home- adr 
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TIRED ALL SHE TOLD HIM 
THE TIME WHAT TO DO 


FEELS LIKE NEW! 


THANKS TO CLEVER WIFE.. 


E wasn’t himself. Had too many restless 

nights, too many tired days. Seemed to 
lose his ambition. But his clever wife was too 
mart to let this go on. She insisted that he 
try Nature’s Remedy (NR Tablets) and he 
found out what a surprising difference it made 
to use a laxative of entirely vegetable origin. 
He didn’t mind taking NRs at all, they were 
so gentle, and non-habit forming. They simply 
nade him feel like 
a new man. Geta ° 
25c box at any TO-NICHT 
drugstore today. 
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SNAKES ARE HIS FRIENDS 


Continued 


from page 113 

as seven of the eight known deadly species in 
Java. His largest was a twenty-six-foot py- 
thon. The python submitted easily, ate well 
in the Orient and aboard ship, but died the 
day it reached North American shores. 

In the Dutch East Indies, he found, the 
natives are quite expert in catching snakes, 
but are not above deceiving a purchaser. At 
Surabaya, in Java, he encountered a native 
whose long name he contracted to Nikko. 
Each morning at seven, Nikko would come to 
Perkins’s tent with one or two snakes. Each 
morning he offered a krait, which closely re- 
sembles a cobra, and each morning Perkins 
repeated his demand that Nikko bring him 
a cobra. 

“One guilder for any 
little brown-skinned man. 
any new snake.” 

‘‘Me understand, boss,” the native would 
reply, and next day he would deliver another 
krait 


cobra,” he told the 
“Two guilders for 


) INALLY, Perkins took matters in his own 
hands and set out in quest of cobras. Near 
his camp, he came upon a fine specimen, not 
a cobra, and, after burrowing under a fallen 
palm tree, pulled out from among the bamboo 
shoots the deadly doliophis already men- 
tioned. Rare among collections, this snake 
has a body two feet long, but its abbreviated 
tail measures scarcely a half inch. Its poison 
glands extend from the fangs one third the 
length of the body. Despite its poisonous 
nature, its black, red, and white stripes make 
it a rarely beautiful creature. 

The cobra came later, bought for two 
guilders ($1.40 in American money) through 
the efforts of another native. 

Venomous reptiles of foreign lands have 
nothing on our own poisonous snakes, though. 
Perkins matches the western diamond-back 
and prairie rattlers against all comers. These 
most vicious he ever has 
encountered in the field, surpassing in tox- 
icity and amount of poison even the eastern 
diamond-backs found in the southeastern 
United States. The prairie rattlers calm down 
in a day or two, but the western diamond- 
backs, being more nervous, remain ornery 
until death. 

Most of the reptiles he 
in his words, “‘mere babes.” 
to journey up the Amazon in quest of ana- 
condas; onto the Galapagos Islands in the 
Pacific for huge rattlers reported there; to 
\ustralia for the poisonous brown-banded 
tiger snakes and blacksnakes. He has no fear 
of any reptile, for he has learned that, with 
a little care, he can capture the biggest or the 
most vicious snake in existence with rela- 
tively little danger. Yet, nearly every week, 
he is bitten by one of his “pets.” Even in 
the matter of being bitten, he has developed 
which saves his hands and arms 
lacerations. 


two species are the 


has captured are, 
Now he wants 


a tec hnique 
Irom severe 


wo approaching nonpoisonous snakes 
in trees, he often suffers bites which 
would prevent. By holding his arm 
howev.~, he allows the fangs to penetrate 
and be withdrawn, leaving only pin pricks as 
temporary scars. Only the day before I visited 
him the big python had clamped down on his 
right fe 


gloves 


still, 


yrearm 


“Have you ever been struck by a poison- 
ous snake?” I asked 

“Not for publication,” he declared. “I'm 
ashamed of those instances, for a little more 
care would have prevented them. But, speak- 
ing of poisonous fellows, I’ve an that 
rattlers swarm down the hills below Pres- 
cott, Ariz., by the millions. Some day I'm 
going over, and I hope that when I get there 
I will find that there are so many I'll have 
to stop the car to let them go by.” 
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tie comes in an individual wrapper. 
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Four-in-Hand in} Century Bows known 
beautiful color from Coast to Coast for 
an¢ design quality workmanship 
Cleaned with dampf]and _ satisfaction Big 
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* CENTURY TIE CO., MFRS. 
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Enjoy radiant health. Improve 
appearance! ‘‘Sun"’ Tan yourself 
quickly, safely, anywhere indoors. 
Plug lamp into any socket for Ultra 
Violet or Infra Red Rays, Vitamin D. Does work of lamps 
osting 15 times more Free Carbon Rods and Goggles. 
Rush $3.39. Transportation Paid. Satisfaction Guaranteed. 


Professional Products, Dept. 156-S, Silverton, Ohio 
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—MAN IN EACH TOWN— 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 
GUNMETAL CO. Ave.F, Decatur, Ill. 
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stitutions in the United States, 
meeting the needs of sinning and 
suffering humanity, from pre- 
natal care to old age. 


REMEMBER 


The Salvation Army in 
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HOME-LABORATORY TESTS 
OF HYDROGEN SULPHIDE | 


(Continued from page 


60 POWER TELESCOPE $2.29 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different 

magnifications. 20 power for ultra- 

bright images with 40 & 60 power for ex- 

tra long range. Guaranteed to bring 

distant objects, people, sports 

events, ships, moon, 
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precipitate of antimony sulphide. Led into a 
| solution of copper sulphate, the gas throws 
| down a black precipitate of copper sulphide. 
You will find it interesting to try the same 


pound < Jane microscope. American made 
age. Only $ 


MICROSCOPES | 


Substantially and recisely made, with rack and pinion focusing, tilt- > ar) > ‘ rve aw > ~ 
Le Tenaatially cad grostocty made, with rock pnd yt sais6 casing, # experiment, and observe the colors produced, 


100X to 600X triple objective revolving nosepiece ‘‘Professional’’ using solutions of salts of mercury, bismuth, 

« ) t cl Ss is of dis- . . . ~ . 

recting instruments, mmr tin, arsenic, lead, cadmium, manganese, nickel, 
and cobalt. 


50X to 1400X new Deluxe 1400 power Super Brownscope with photo- 
4 ally corrected achromatic lenses, detachable Sece, concave 
, only $18.75 wont aid. 
Address Dept. 61 | 





mirror, etc. 











BROWNSCOPE CO. 234 FIFTH AVE. NEW YORK With a few spoonfuls of animal charcoal 
- and a solution of lead nitrate, you can ssage (6) 
perform a pretty little experiment in ad- 





sorption, using hydrogen sulphide as a de- 
tective agent. Dissolve a quarter gram of lead 
nitrate crystals—about as much as will rest 
on the pointed tip of a knife blade—in 100 
cubic centimeters, or roughly half a tumbler- 
ful, of water. Place the charcoal in a folded 
filter paper, resting in a funnel, and filter the 
lead nitrate solution through it. The charcoal 
has the curious power of removing, or “‘ad- 
sorbing,” the lead nitrate that was dissolved 
in the water. To prove this, pass hydrogen 
sulphite gas through the filtrate. No precipi- 
tate is formed. But if you treat an unfiltered 
solution of lead nitrate with hydrogen sul- 
phide, you get a black precipitate of lead sul- 
phide. 


Scientific Gifts 


Are you looking for ideal 


i 
¥ Christmas Gifts? 


Let us help you with your annual vexing prob- 
lem of deciding on Christmas gifts. Send 1c 
for our 32-page illustrated catalogue, in which 
you will find numerous suggestions of a scientifi 
nature. Prompt delivery guaranteed. 


Dared to Write! 


Furtive glances. Whispered words. 
Concealed remarks. Who ever would 
have been so foolhardy as to commit 
them to writing would have signed his own 
death warrant. What were these communi- 
cations which for generations could only be 
transmitted from mouth to ear? It was 
the rare wisdom of the ancients; age-old 
truths which tyrants and _ selfish rulers 
sought to suppress, knowledge which they 
knew would give man power, independence, 
mastery of life and the ability to attain 


Write at once—/for gifts that please! 


New York Scientific Supply Co. 
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experiment. However, the precipitated lead 
sulphide, filtered off and compressed, would 
not work as a crystal rectifier in a radio set. 
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CHEMICALS 


Laboratory 
Apparatus and Glassware 


If the substance is made in what is known 
as the “dry way,” on the other hand, you 
will obtain a mass of the compound that does 
have electrical rectifying properties. To do 
this, heat lead shavings and sulphur together 
im a tin-can lid, stirring the mixture. 


distant lands, preserved this knowledge, 
kept it in secret archives. They have always 
made it available to men and women who 
sought progress in life by making the 
utmost of their natural talents and abilities. 
They offer you a free copy of “The Secret 
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important; simply add enough to color the 
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crucible, closed with its porcelain cover, and 
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lines of sun and 
























res, chart identifying elements, and book of experi. the mass can be removed and pulverized. Go as rapidly as your time and abilities permit, 
ment ; . R ‘ : , ‘ Course equivalent to resident school work. Dur- 
Tnosescore clu tierimanrlsay.agper | | TO show the luminous property of this | MM ing ‘the past 14 years, our graduates have been 
of 100 experiments and opt effe 1.00 ance ‘ rh: ‘ re cs} adm ™ O % ere liversities, Colleges, 
MAGIC D glows in the dark in six ors 1.00 strange material, coat a card with varnish Junior Colleges and Normal Schools—s0% of 
pang es of cay Sd eigenen 110 volts; deseribing or with one of the water-white clear ce- them without entrance examination. Also pre- 
TOY MOTOR, synchronous, several speeds ~ § ments sold for general repairing, and sift pene to meng aA hector sb een 
Cutting & Sons 17S St. Campbell, Calif. the prepared powder upon the card. Let the wey fn Sh ee 









“as $0 on Singte Bera figh § if desired. Tuition low 
as © monthly ligh School graduate. Send 
‘or details N 


“a jalized traini isabs 
yA0) Other| er 9 

today. Over 150 notec 
Courses 


thoroughly. Stroke the card 
with a hard object or with your finger nail, 
and you will observe a shower of sparks 
For showmanship, you can add a cut-out pic 


adhesive dry 







LABORATORY APPARATUS W/7 
BIOLOGICAL SUPPLIES y/ 
MICROSCOPES 


































: ¢ } Educators, Engineers and 
i [£2] TELESCOPES ture of a lighthouse to the card, and draw | Sosiness Ben helned 
| = 4 5 angiontetinas your fingernail across the treated surface in | eltdel, ‘ened’ be mneny pendent 
29 j 7 . 4 | TiAl, § 4 anyj ‘ - 
} jew complete Stpnaccetatentints the direction you want the beam to go, pro- | schools and colleges, U.S. Navy 
, and Province of Manitoba, Can. 


ducing a striking and mystifying trail of light, | 


amateur and professional! experi 
Buy Di 





Train at home for best-paying lines 
of Business and Industry, as listed in 
coupon below. No interference with pres- 
ent earnings while preparing for better. job. 


American School, Drexel at 58th, Chicago 
Mail Coupon for Information—Ne Obligation 






menters Save Money 
s FR 


rect. Send now! | DE and crammed an sawing ] P cance 
ful of bargains and va uable information. and drawing Irom your audie nce 


J.H. WINN MFG. co., , Dept. 101, 124 W. 23 St., New York r sinks . 


CHEMICALS | Tell Us What You Want 





gasps 









































EADERS of these articles on home American School, Dept.H-146, Drexel at 58th, Chicago 
C. P. Grade— chemistry are invited to send in Tell me how — train for success in line a 
Generous Quantities ‘ m Cg School Course in 2 Yea 
. | suggestions as to the kind of ex- 1 Air Condit janie Electrical Refrigeration 
i in glass containers—unconditionally we | | . 7 F architecture ane Building Highway Engineering 
fully illustrated valuable cata- periments they like best. If you have [ Automotive Engineering Mesiasdest Gmeielatas 
logs regularly sold for 25c. . . Busi M ent | Privat 
Saute & cumaiehe bean ibe any ideas on the subject, send them | ~ Snat Enpmeerate  Proteseloset k2ounting 
ratory with chemicals, instruments and apparatus. CL) Com e Law n . A. Coaching 
—New bargains! New prices! Save real money. to POPULAR SCIENCE MONTHLY, | H peeee! Engin sortase ase Se and Felevision 
ial—send 5c for postage and handling. | F hA N York. N eb $ sn 4 2 
Xmas special—sen Pp g g 353 Fourt venue, New York, N. Y. [ Electrical Engineering Steam Engineering 
KEMKIT SCIENTIFIC CORP. | 5 Pes 
} 135-A Johnson St. Brooklyn, N. Y. | mings | a i al Sa le ete aa as a a 
Address 
37 Please mention PoPpULAR SCIENCE MONTHLY when answering advertisements in this magazine. 115 


JANUARY, 











DIESEL 


New Power 














rhe whole world gasped at the amazing performance 
of the Diesel Powered Burlington Zephyr train It 
opens a new era of power efficiency 

It means a new profession, a new trade for thousands 
and thousands cf men. Learn Diesel operation, con- 
struction and repair NOW. Use our magical quick 
reference method Find out all you need to know 
through these books, ‘‘Diesel and Other Internal Com- 
bustion Engines’’——‘‘Diesel Engines, Operation and 
Maintenance’’—‘‘Diesel Electric Plants.”’ 


3 BOOKS ALL SHIPPED FREE 


for examination. If you really want to get into the 
most promising new field of the century—the livest 
date— most talked of prof send for 
hese books on our amazing free shipment offer 
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American Technical Society, Dept. 0120 
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A Coming American Industry 


The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I. C. S. Course on Diesel 
engines. Free booklet! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7603-J, Scranton, Penna. 
Please send information on course checked. 
|] DIESEL POWER 


} Automobile Course 
() Air Conditioning 


Mechanical Engineering 
Aviation Engines 
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PATENT YOUR IDEAS Pateh 
SEND FOR FREE BOOK =m [SVT 
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MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 17-C, New York 

MILLER BUILDING, DEPT. 17-C, WASHINGTON, D.C. 


Please send me your Free Book, ae to Obtain a Pat- 
ent,’’ and **Record of Invention Form 
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The ‘“‘come-along’’ arm hold. This is handy for 
escorting a drunk or bringing in a captured thug 


so your back is to him, with 
Then bend for- 


swing around, 
his arm over your shoulder. 


ward so quickly that he has no time to do 
anything about it. 
The flying head lock, sometimes erroneous- 


ly called the “flying mare,” also can be used 
at times. With your back to your attacker, 


grasp his head by reaching over your shoulder 
with both hands. Bend over sharply as be- 
fore, finishing the bend with a sharp down- 


back of his head. 

at you with his fists, cover 
up and duck down low. Watch for a chance 
to grab his left wrist in your right hand, and 
step forward, placing your shoulder at his 
crotch. Now rise, spin around a couple of 
times to make him lose his sense of direction, 
pull forward on his arm, heave upward with 


ward tug at the 


If a man comes 


the opposite shoulder and arm, and crash 
him head first to the ground. 
This is the “airplane spin,” made popular 


Jimmy Londos. It is as effective as it is 
spectacular, and easier than it looks. A man 
vith normal strength can easily lift a heavy 
adversary off the ground if he gets well under 
him. The spins aren’t necessary, but do aid 
in the maneuver’s effectiveness by making 
your assailant dizzy. If he lands on a concrete 
pavement, it won't matter much whether he 


is dizzy or not. 
hy SOME one takes a swing at you while 
you are seated, it is easy to handle him, 
provided both your feet aren't imprisoned 
nder the table. Since it is usually a drunken 
bully in a night club or restaurant who makes 
such an attack, you probably will have warn- 
ing enough to be ready for him 
Pull your chair back from the table far 
enough to permit you to free yourself. When 
he starts his swing, ignore his fist. Dive for- 
ward quickly, and strike his leg sharply with 


your shoulder just above his knee. At the 
same time, clasp your hands together be- 
hind that same leg and strike his ankle a 
sharp forward blow. Keep on pushing for- 


ward while you are doing this. His attacked 
foot will be yanked from under him, and your 
weight, driving forward, will slam him back- 
ward on the floor with a bang. 

You can upset a man while you are stand- 
ing, in the same manner. I have had several 
mixed bouts, wrestler against boxer, and I 
never failed to bring my man to the mat with 


ae 


WRESTLING TRICKS 
FOR SELF-DEFENSE 


(Continued from page 25) 
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LINVENTIONS 


1936 Edition of this remarkable source book 
for inventors by Yates tells what to 
invent, what inventions manufacturers are 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 
les youto work on inventions that pay. Simple, practical ideas. 
Don’t 
waste time. Send $2.50 today, or send $4.00 
for this great book and INVENTORS’ SELLING 
GUIDE which tells you where and how to sell safely 
your patented or unpatented inventions to its list of 
nearly 1000 buyers. Everything you must know about 
Selling Methods, Law, Royalty Contracts, Financing, 

. cloth $2.00. Send no 
). shigene: mt. Money back 
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Write for FREE catalog of valuable books for in- 





DONLEY PUBLISHING CO. 


509 Fifth Ave., Dept. S-1, New York, N. Y. 










What a thrill when you 
play your first tune the 
very first week on a P-A 
Sax. Then popularity . . 
admiring friends, good 
times, a glorious future. 
Try a new model P-A Sax, 
Trumpet, Trombone, Clar- 
inet at your local music 
store, or write for beauti- 
fully illustrated book. Fin- 
est instruments at amazing- 
ly low prices. Easy terms. 
Write today sure. 1245A 
PAN-AMERICAN BAND INST. & 
FREE CASE CO., 104 P-A Building 
BOOK ELKHART, INDIANA 





AMAZING MYSTERY MINERAL 
Reconditions Motors Like Magic / 


Just Spray MOTO-NU Into 
Cylinders Thru Spark Plug Openings 
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Millions of cars and trucks need MOTO-NU! SAMPLE 
Lifetime oppe — to wa oo your own 

busine ell car owners, dealers 
Md, e at once fo . "FREE. DE MONSTR ATOR SAMPLE and 
D tribut or No Risk" money-n ing p 


MOTO-NU coRP., 236 W. 55th St., Dept. J, New York 
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SPEAK ANY MODERN LANGUAGE 

IN 3 MONTHS BY LINGUAPHONE 
UNIQUE METHOD BRINGS VOICES 
OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 


this trip. At the same time, I was crouched 

so low that he (Continued on page 117) 
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3 SHOP TRAINING 


EASY PAYMENT PLAN 
Get Details of My Amazing Offer! 


epare for jobs in Radio Broadcast, Talking Pic- 
tures. Television, by twelve weeks of practical 
shop work in the great Coyne Radio Shops, on real 
madiins ry and equipment. You don’t need advanced edu- 
cation or experience. Free Employment Service for life. Mar 
earn while learning. Mail coupon today for free book whic 4 
te _ you how enerees Ree yo ome successful Radio men after 
getting a train an li aos 
ae Ee a etails of my **Pay Tuition After 
H. C. LEWIS, Pres., Coyne RADIO SCHOOL 

500 S. Paulina Street, 7-4H, Chicago, Illinois 

Send Free Radio Book and yo ~ ton how I can pay for my 

= Tg easy payment pian after getting my 12 weeks’ 
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A jujutsu trick—a straight-hand jab to the 
throat that will put the toughest out of action 


FOR SELF-DEFENSE 


(Continued from page 116) 


WRESTLING TRICKS 
| 


could not do any damage with his fists. 

The easiest way to handle a man who comes 
at you head down is to secure a reverse head 
lock. 

Place your right hand on the back of his 
head as he comes in, and push it down against 
your waist, under your armpit. Circle his 
head with your left arm, your forearm along 
his jaw. Now, grasp your own right forearm 
and squeeze his head upward against your 
body, at the same time pushing against his 
left shoulder with your right hand. 

The amount of pressure you apply depends 
upon just how much you want to hurt the 
other fellow. You not only can cause him 
great pain, but can render him unconscious 
by shutting off the supply of blood to his 
brain. 

If someone circles your body from in front, 
for the purpose of attempting to squeeze you 
into submission, the hold can be broken by 
placing both hands under his chin and push- 
ing upward and back. You can throw him to 
the ground at the same time by circling his 
near leg with one of your own and kicking 
forward against the other ankle. 

But if you haven't acted quickly enough 
to break the hold in this manner, and you 
find your assailant leaning his weight against 
you with his chin protected on your shoulder, 
place your arms outside his and lock your 
hands. Then step backward quickly, while 
you drive upward against his stomach with 
your locked hands. 


F HE gets the body hold on you from be- 

hind, relax your chest muscles and lower 
yourself by bending at the knees, while at the 
same time pushing his arms up under your 
own armpits with both hands. Then, sud- 
denly drive your elbows backward, at the 
same time expanding your chest muscles to 
the limit. The instant you are free, spin 
around quickly to meet his next attack. 

Another way to break this hold, if it is 
low enough to enable you to bend for- 
ward from the waist, is to reach down and 
grab one of his ankles in both hands. Now 
straighten up suddenly and drive backwards. 
Your assailant will sit down hard with you on 
top of him. You will probably knock his 
wind out. His head may hit hard enough to 
stun him. 

If you have thrown your man, and can 
turn him over on his stomach, grab one foot 
under your arm. Place that forearm under 
his ankle, bending the toe back against your 
armpit, and sit down on him. Whenever he 
struggles, put more pressure on the toe. 

Better still, bend both his knees and hold 
his feet down with your thighs, while at the 
same time you grasp his chin with both hands 
and pull upwards. If he struggles hard, just 


throw more of your (Continued on page 118) 
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Small Inventions 
May Have Large 
Commercial Possi- 
bilities 


Inventions do not have to be compli- 
cated to be profitable when Patented. The 5c 
ond 10c stores flourish on simple Patented 
products which are commercially successful. 
The zipper, safety pin, thumb tack, paper 
clip, collar button—all simple, yet famil- 
ior inventions—brought their inventors rich 
rewards. If you have a Patentable invention 
—act to protect it. 


DELAYS ARE DANGEROUS IN PATENT MATTERS 
RECORD OF INVENTION When you place your invention 


in our hands, we are in position 
to proceed at once to secure pro- 
tection for you. Our fees are rea- 
sonable, and, if you desire, we can 
arrange convenient terms of payment. 
We will send you our Record of Invention 
form FREE. This blank will enable you to make a 
sketch of your invention in proper en and have 
it witnessed in such manner that it may be of value 
to you as evidence should the occasion for evi- 
dence arise. In our book, we tell you how to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new principles. 
Most of them provide new methods of doing some every- 
day thing in a better way. These improvement Patents 
offer large chances for profit if commercially useful. The 
business world wants improved products and services. 

The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent. If you have an invention, you should send for 


this book AT ONCE. 


















































Remember, inventing an article is one thing— 
securing the exclusive right to manufacture it, 
use it or sell it is another, Without a U. S. Patent, 
you cannot expect to reap the profits that your 
invention may make possible. Send at once for 
this book. After you get that, you'll know ex- 
actly what to do to protect yourself. 

How your Patent Application is made; what 
kind of sketches or drawings are necessary; what / 
other papers must be made out; how the Patent 
Laws protect you; why it is important to avoid 
loss of time in getting your application filed; 
and many other important points. Even a very 
simple invention if new and useful, may prove 
an valuable. You may have much to gain and MAIL 
nothing to lose by sending for this book TODAY. COUPON 

NOW! 


OUR LOCATION IN WASHINGTON 
Our offices in Washington are convenient to the 
Patent Offi 1nd we and 


rere 


& HYMAN BERMAN 
88-C Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 






REASONABLE FEES AND 
CONVENIENT TERMS 
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A View TASTE THRILL 
fon Pipe Smokens! 





Milder than a 
cigarette. Every 
puff washed in 


cool, clear water. 











No tongue bite—no slugs—no heavy 
weight in your mouth. The sweetest, 
coolest, cleanest smoke you've ever had. 


Any tobacco tastes better in a Bagdad. 
Onde n Viow fon Xmas! 


Only $1. Mail the coupon today! No 
dollar will ever bring you more pleasure 
than the one that buys you a Bagdad! 
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WRESTLING TRICKS 
FOR SELF-DEFENSE 


(Continued from page 117) 


weight on his feet and tug harder at his chin. 
This hold is so painful that one application 
of pressure will convince even the most stub- 
born that it is futile to resist. ; 

Another hold, which can be used either on 
the floor or standing, is to stick both hands 
under your assailant’s armpits from behind, 
far enough so you can lock them back of his 
head in a “full Nelson.” 

Or the “reverse full Nelson” can be worked 
from in front. Stick your attacker’s head be- 
tween your knees, reach under his arms, and 
clasp your hands behind his back. The pres- 
sure comes on his neck when you pullyup- 
ward on his arms. 


F YOU 
bring 
wrist with 


have captured a thug and want to 

him along with you, grab his right 
your own right hand, and turn his 
hand palm upwards. Place yourself along- 
side of him, and throw your left hand over 
his imprisoned arm, then under that arm 
above the elbow, grasping your own right arm 
with your left hand. 

Your left forearm now acts as a fulcrum 
for the downward leverage you place on his 
arm with your right hand. Press his hand 
downward every time he attempts to struggle, 
and he will find the pain so great he will be 
glad to come wherever you care to lead. 

In a situation so desperate that you have 
no compunction about causing serious injury 
to your opponent, the jujutsu expert has a 
sneaky little blow that is easy to land and 
extremely effective. 

Straighten the wrist and fingers of either 
hand so they are stiff and jab the tips of the 
fingers smartly against your adversary’s neck, 
catching him on either side of the Adam’s 
apple. Placed just right, this blow can rup- 
ture the jugular vein. Even if it doesn’t do 
that, it will cause such intense pain your at- 
tacker will think the top of his head has been 
blown off. 

Don’t be 
these tricks. 
ested in the 


satisfied merely to read about 
Get another man who is inter- 
same subject, and practice each 
maneuver with him until you are proficient 
enough to apply a hold securely the first 
time you try. Against a real adversary, you 
will seldom get a second chance. 

But be careful in practicing with a friend, 
especially with the disabling holds. You 
can get all the training you need, and still 
stop short of injuring your partner. 

And, when practicing, master one hold 
thoroughly before passing on to the next. 
One or two tricks that you can apply with 


absolute confidence are worth more than a 
whole bag of stunts you are not quite sure 
of. The arm lock and‘“‘flying mare,” thorough- 


ly mastered, will give you a big edge over an 
untrained assailant, no matter how much 
stronger and heavier he is. 


NAILS CAN BE DRIVEN 
INTO NEW-TYPE GLASS 


hammered into a new 
tvpe of glass recently demonstrated before 
the International Glass Congress held in Lon- 
don, England. The new “multicellular” glass 
contains a tremendous number of tiny gas 
bubbles packed close together. Sheets of the 
glass can not only be nailed together, but also 
can be sawed, drilled, notched, or shaped with 
a rasp. A wall of the new glass less than three 
inches thick has a sound-absorbing quality 
equal to a wall of brick almost a foot in thick- 
ness. The new product is expected to be used 
especially for inte rior insulating partitions. 
Made in the form of slabs about eight inches 
thick, the glass may prove effective as a heat- 
insulating lining for the walls of buildings 
and for many other purposes. 


NAILs can safely be 








MIDGET 
POCKET RADIO 


AUTIFUL EAR LOUD TONE 
IRECT FROM POCKET RADIO! 
No Dangling Phones to Bother 

All one — just like the big sets, 
but weighs only 6 ozs. Fits pocket easily. 
Take it with you — listen to music, 
and all radio enter 

No batteries, tubes or electrical 
connections required . 
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Make Glazed Concrete Produce 

baths out of sand and cement without 

in your own business. Send 10c for book- 

_13 West 26th St., Room 22, Minneapolis, Minn. 
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2, boats, picnics, home, ‘hotel, bi an — it with you 
while’ ie ‘traveling “No ait difficult hoo 
for yours today. Play it as soon as you 
se oe, radio 
An ideal gift. Amaze a friends. 
Pottery, tiles, novelties. Wall glazing, 
molds or costly tools and glaze them like 
let, color plate, details. 
Anyone mn stri oe car witha 
job and earn money doing others. 
enamel! or varnish may be used. 
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tertaiaanent with you always. Pay po: 
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rown, Black Whiten Bios s 
GRRE | Radio Co., 3959 Lincoin Ave. Dept. 220 
waterproofing. Make jars, vases, bird- 
clayware. We show you how. Earn money 
NATIONAL POTTERIES COMPANY 
Stripe your own 
ROLL STR ou can 
Specially knuried roller and de- 
Stripe signs, furniture, models, 





circular on « ompre ssors and spray guns 
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MAKE Up To $65 WEEKLY 
in new kind of wholesale busine 
Place famous line 5c-10¢ merchand 
withstores. Merchants grab our FREE 
GOODS Deals. 200 fast-selling pro- 
ducts — all on salesmaking Counte . 
Displays. Up to 140% profit * you an 

merchant. No experience or _—— 
needed to start. Get big catalog FREE. 
pttiititiniteteds Worl:!'s Products Co.,Qept. 1883, Ssencer,ind. 






AMALING NEW 
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Sell to Stores 











TEA AND COFFEE ROUTES 
PAYING UP TO $60.00 IN A WEEK 


National company needs more men at once 
to make regular calls on local routes. No ex- 
perience needed. Operate on our 
capital. | give producers brand- 
new Ford cars as bonus. Rush 
name on postcard for FREE Facts. 
ALBERT MILLS 
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WOODWORKER’S 
Turning & Joining 
MANUAL 


This new manual is 
written especially for 
the man who likes to 
make things in his 
own home with power 
tools. Tells what 
power machinery you will need to turn 
out beautifully finished furniture. How 
to use the cross cut saw, ripsaw, miter 
saw, jointer, and band saw. How to 
bore and mortise by machinery. 

Scraping method of wood turning fully explained 
—how to turn a plain cylinder, smooth cylinder, how 
to use a skew chisel to square ends, how to make 
shoulder cuts, taper cuts, convex and concave cuts. 
How to make a tilt-top table, occasional table, reed- 
ing and fluting, faceplate and chuck turning, turning 
rings, veneering. How to make the surface perfect, 
how to apply stain, wood fillers, finishes—wax, oil, 
shellac, varnish, lacquer. 

Also, how to equip your home workshop, what 
hand tools you will need in addition to power ma- 
chinery. All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 
236 illustrations, 192 pages, full cloth bound, only 
$1.00 C.0.D. Send order WITH NO MONEY for 
WOODWORKER'S TURNING AND JOINING 
MANUAL. Pay postman $1.00 plus few cents 
postage when book arrives. 

POPULAR SCIENCE—Dept. 17 
353 Fourth Ave. New York, N. Y. 
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Skinny, Run-Down 
Folks—Make This 


Simple Iodine Test! 


Kelpamalt Must Add 5 Lbs. of Solid 
Flesh, New Strength And Energy 
First Week or Trial Is Free. 


Tests on thousands of weak—and run-down, nerv- 
ous, skinny folks, now show it is GLANDS STARV- 
ING FOR IODINE that keep you pale, tired out, 
underweight and ailing When these glands don't 
work properly, all the food in the world can’t help 
you. It just isn’t turned into ‘‘stay-there’’ flesh, new 
strength and energy. 

The most important gland—the one which actual- 
ly controls body weight and strength-building—-needs 


a detinite ration of iodine all the time—-NATURAL 
ASSIMILABLE IODINE (not to be confused with 
chemical iodides which often prove toxic) Only 


supply of iodine 
body’s process of 


gets an adequate 
meta bolism—the 


when the system 
can you regulate 


converting digested foods into firm flesh, new 
strength and energy. 

To get this vital mineral in assimilable form, take 
Kelpamalt—now recognized as the world’s richest 


source of this precious substance It contains 1300 
times more iodine than oysters, once considered the 
best source, 6 tablets alone contain more NATURAL 
IODINE than 486 Ibs. of spinach or 1387 Ibs. of 
lettuce. 

Make this test with Kelpamalt. First weigh your- 
self and see how long you can work or how far you 
can walk without tiring. Then take 3 Kelpamalt tab- 
lets with each meal for 2 weeks and again weigh 


yourself and notice how much longer you can work 
without tiring, how much farther you can walk. 
Notice how much better you feel, sleep and eat. 


Watch flattering extra lbs. appear in place of scrawny 
hollows. And if you don’t gain 5 lbs. the very first 
week the trial is free. Kelpamalt costs but little to 
use. Try it today. 


Sold at all good drug stores. 
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Chartered Institute of American Inventors 


_ Dept. 3, Barrister Building Washington, D. C. 
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you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 





service assures 
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All inventions submitted held confidential and 
given personal attention by members of the firm 
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while the other makes a series of observa- 
tions, beginning a few minutes before noon 
and continuing a few minutes after. You 
can then take the average result of all the 
observations to give you a more accurate 
determination of latitude, although, with a 
little experience, the operation of getting the 
shortest possible length of wire while sight- 
ing the sun, nail, and target hole, becomes 
an easy matter. 

With nails, wire, and an almanac, this 
method of establishing your latitude can be 
used no matter where you happen to be on 
the face of the globe—at your home, lost 
in the north woods, or stranded on a tropical 


(Continued from 


53) 


desert island. But you must know your 
east-and-west position, or longitude, as well 
as your latitude in order to determine ex- 


actly where you are. To do this, you will 
need a pocket watch, which we will assume 
is keeping Eastern Standard Time. 


Y INTERNATIONAL agreement, longi- 
tude and time zones are figured from 
the “zero” meridian of longitude which 
passes through Greenwich, England. West 
of that meridian, clocks are set back one 
hour for each fifteen degrees of longitude. 


time is one hour ahead for 
Thus, when it is 5:00 


East of that line, 
each fifteen degrees. 


p.m. in England, is noon in Philadelphia, 
Pa., which is located on the seventy-fifth 
meridian west of Greenwich. 

For purposes of illustration, let us sup- 
pose you are stranded on a desert island. 
Your first job will be to set up an im- 
provised sundial on some level spot. This 


can be done by placing a carefully plumbed 
vertical stick into the ground. By marking 
the length of the stick’s shadow on the 
ground, you can easily determine the mo- 
ment of high noon by noting the shortest 
shadow. The shadow is shortest at noon, 
of course, because the sun is then at its 
highest point for the day. 

At noon by your sundial, note the time by 
your watch. The difference between sun 
time and your watch will serve as a basis for 
calculating your approximate longitude. For 
example, if your watch (set for Eastern 
Standard Time) says one o'clock when it 
is noon by the sun, you know that you 
must be in a longitude whose time is one 
hour behind that of the Eastern zone. This 
would place you about fifteen degrees west 
of the Eastern zone, or seventy-fifth merid- 
ian—somewhere near the ninetieth meridian 
of longitude—approximately that of New 
Orleans, La., or St. Louis, Mo. 

For each twenty minutes that your watch 
is behind the time of your sundial, count 
your position as five degrees of longitude 
west of the seventy-fifth meridian, the central 
meridian running through the Eastern time 
zone. This means one degree of longitude 
for each four minutes of time. 


N THE example just mentioned, we are 

assuming that the day is December 22, for 
on that date and three others during the year 
(April 15, June 15, and September 1), sun- 
dial time and standard time agree. To get 
an entirely accurate value at all other dates 
in the year, the comparison of sun and watch 
time should be corrected by adding or sub- 
tracting a certain number of minutes known 
as the “equation of time.” This time equa- 
tion is given for each day in the year in 
any good nautical almanac. 

Although his results will not be as accurate 
as those of an experienced navigator working 
with delicate instruments, any layman can de- 
termine his latitude and longitude with the 
simple materials described here. The accuracy 
of his findings will depend solely on the care 
with which he makes his observations and 
measurements. 
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Protect the future profits from 
your idea by securing a U. S. Pat- 
ent. Delays are often dangerous. 
I give prompt and PERSONAL 
attention to your case—nothing 
is entrusted to unskilled assistants. 
The Patent Office itself urges you 
to select a Competent Registered 
Patent Attorney in order to protect 
your interests properly. Therefore, 
before doing anything else, send for 
my NEW FREE BOOK and get 
the full facts, and with it I will 
send you my FREE ‘‘Record of In- 
vention’’ form. All correspondence strictly 
confidential. Mail coupon TODAY 
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GIVE YOUR CAR THESE SAFETY 


TESTS 


(Continued from page 60) 


et this FREE Book glued to the bottom end so the block won't 


just slide along on the floor instead of tip- 
ping over.” 

Gosh!’ Donan exclaimed. “I don’t want 
to do all that figuring. Give me the- actual 
dimensions of this block, and I'll make one 
just like it.” He pulled out a notebook and a 
pencil. 

“This is just a piece cut off an ordinary fir 
two-by-four exactly three and twenty-five 
thirty-seconds inches long. I sawed a slice off 
one edge to get the width down to exactly 
two and twenty-seven thirty-seconds of an 
inch. The usual dressed thickness of a two- 
by-four is one and eleven sixteenths of an 
inch, and if you'll check those dimensions 
you'll find they fit the specifications so near 
that the difference doesn’t matter.” 


"LL take your word for it,” Donan 

laughed, as he finished writing down the 
figures. “I’m going to make me a block like 
that right away—and, believe me, I'm going 
to see that my brakes are kept so I can roll 
that block over any time from the edgewise 
position. How about adjusting those brakes 
right now? 

“Your saying that old crock was maybe 
safer than my car, kind of got under my skin,” 
Donan observed, as Gus got his tool kit and 
set to work on the brakes. “Anyhow, the 
motor in that old baby isn’t as safe as this 
one.” 

“Certainly it is,’ Gus grunted, as he jacked 
up the rear of the car. ‘So long as the motor 
isn’t so loose in the frame that it’s likely to 
drop out in the road, it doesn’t matter how 
rotten it runs or how much noise it makes— 
from a safety standpoint. All it can do is 
stop, and while that may be a blamed nui- 
sance, it won't put your life in peril unless 
you happen to be crossing a desert or some- 
thing like that. 

“No,” Gus continued, “the fact that the 
motor is on the blink, the paint is peeling off, 
the mud guards are full of dents, and the up- 
holstery is sprouting whiskers, have nothing 
to do with safety. Safety hinges on the me- 
chanical condition of the running gear espe- 
cially the steering part of it—and of the 
brakes.” 

“It’s a pity there aren’t some simple ways 
to test the running gear like this block you 
use for testing brakes,” Donan remarked 

“Some of the tests you can make yourself 
are even simpler,” Gus answered, as he low- 
ered the rear of the car and pushed the jack 
under the center of the front axle 


"oe JSENESS in the steering gear may be 
a sign of coming trouble,’ he added, 

he left the jack and came around to the 
side of the car. “Anybody can test for steer- 
ing-gear looseness just by jiggling the steer- 
ing wheel back and forth like this while you 
watch the front wheel to note the point 
where the slack is taken up and the wheel 
just starts to turn. If there is much over an 
inch to an inch and a half of play with the 
wheels in the straight-ahead position, then 
watch out, especially if the play develops quite 
suddenly. It may mean that something is 
coming loose in the steering mechanism, may- 
be a ball joint coming apart, or a loosening 
of the adjusting nuts on the rod that links the 
wheels and holds them in line. Of course, if 
really due only to natural 
and if it isn’t too bad, 1 
unless you're in the 


the looseness is 
wear of the parts, 
won't cause an accident, 
habit of driving fast. In that case, you won't 
have as close control over the steering as you 
should, and the looseness may favor the de- 
velopment of shimmying.’ 

“Let me see how much play there is now,” 
Donan said, as he reached for the steering 


wheel. “Then I'll be able to judge if any more 
play develops.” 

“Here’s another simple test,’”’ Gus said, as 
he started to raise the jack very slowly. 
“Watch the wheels, now. If the king-pin 
bearings are tight, and the wheel bearings per- 
fectly adjusted, the wheels will move up just 
as though they were solidly attached to the 
axle. If either one sags, then you should grab 
the tire at the top after you get it clear of the 
ground, and shake it in and out to find out 
whether the looseness is in the king-pin bear- 
ing or in the wheel bearing. A little looseness 
in either bearing doesn't necessarily mean 
danger, but it is well to check it once in a 
while to see that it isn’t getting worse.” 

“T can do that with my own jack just as 
well, can’t I?” Donan asked. 

“Sure,” Gus replied. “Take one side at a 
time. 


HERE’S another test you can make 

when you have the front wheel jacked 
up. That is to spin it to see that the front- 
axie bearings are in good shape. If the wheel 
spins freely, with only a faint, smooth kind 
of a roar from the bearing, then everything 
is probably in fine shape, but if you hear any 
sounds of grinding or grating, especially if the 
wheel seems to catch here and there as it 
spins, then it’s quite likely that one of the 
roller bearings has cracked. Often a roller 
bearing can go all to pieces without jamming 
the wheel, but once in a while a broken bear- 
ing locks the wheel. If that occurs suddenly 
while youre going fast, lots of unpleasant 
things can happen.’ 

“How do you adjust a front-wheel bearing 
when it gets loose?” Donan asked. 

“That’s simple enough,’ Gus explained 
“Just pull the cotter pin and turn the castel- 
lated nut on the end of the axle till the bear- 
ing just begins to bind, then back it off 
enough so that the next slot in the nut will 
line up with the cotter-pin hole in the axle— 
and don’t forget to replace the cotter pin! 

“While we’re on the subject of axles,” Gus 
went on, “the seating of the rear hubs on the 
tapered ends of the rear axles should be 
checked once in a while. There shouldn’t be 
any looseness at all. If there is, the con- 
tinual banging the key gets, every time you 
take your foot off the throttle and put it on 
again, will eventually shear off the key and 
you'll have to be towed home. Or, what is 
still worse, it may snap the axle—and losing 


a wheel doesn’t make for safety! 


NYTHING else 
safety ?”” Donan asked, 
with the brake adjusting 

“No car is safe with a windshield wiper that 
is on the verge of not operating at all,” Gus 
grumbled, as he put away his tools. 

“But how can you check the condition of a 
windshield wiper? Either it works or it 
doesn’t, I’d say.” 

“What's the matter with testing it now and 
then, to see how much pull it has ?’’ Gus sug- 
gested. “If your wiper has power enough to 
drag the rubber blade back and forth across 
a dry windshield, you can bank on its work- 
ing in the rain. But be sure to clean the wind- 
shield before you test the wiper on the dry 
glass, or the grit will make troublesome 
scratches.” 

“That's a good tip,” 
ing to test my wiper every 
windshield cleaned.” 

“And don’t forget your lights,” 
as a parting suggestion 

“Now you're kidding, Gus!’ Donan laughed. 
“Anyone who drives with rotten lights cer- 
tainly is putting an awful strain on his own 
good luck! 


that can affect your 
as Gus finished 


Donan agreed. “I'm go- 
time I get the 


Gus added, 
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EASILY MADE MIDGET 
ALL-WAVE RECEIVER 


(Continued from page 59) 


ed antenna and a carefully installed lead-in. 

If desired, the commercial coil-switching 
unit can be eliminated and ordinary four- 
prong plug-in coils used instead. If this is 
done, however, the corinections to the prongs 
of the coils must be checked carefully. To 





operate, they must agree with the circuit con- 
nections to the four-hole socket. The specifica- 
tions for the rest of the parts, which should 
be adhered to closely, are as follows: 
C,—Midget variable condenser, .00005 mfd. 
C.—Fixed condenser, .0001 mfd. 
C;—Fixed condenser, .0001 mfd. 
C,—Midget variable condenser, .000015 mfd. 
C;—Midget variable condenser, .00014 mfd. 


C.—By-pass condenser, .1 mfd. 
C:—By-pass condenser, r, .5 mfd. 
C.;—By-pass condenser, .1 mfd. 


C;—Fixed condenser, .01 mfd. 
Ci—Fixed condenser, .0005 mfd 
C,,—Filter condenser (in filter block), 10 | 


mid., 35 volt. 
‘,x—Filter condenser, 16 mfd., 200 volt. 





C,;—Filter condenser, 8 mfd., 200 volt. 
C,,—Filter condenser (dual 8 mfd. with sec- | 

tions in parallel), 16 mfd., 200 volt. 
R,—Resistor, 800 ohms, 1 watt. 
R.—Resistor, 2 meg., 4% watt. 
R;—Variable resistor, 0-100,000 ohm. 





R,—Resistor, 100,000 ohm, 1 watt. 
R;—Resistor, 50,000 ohms, 1 watt. 
R.—Resistor, 750,000 ohms, 1 watt. 
R;—Variable resistor with switch, O- 
ohm. 

R;—Resistor (in power cord), 330 ohm. 
R;—Resistor, 2000 ohm, 1 watt. 

L,; and L:—Coil-switching unit. 
T:—Audio transformer, 3-1 ratio. 


500,000 


Ch,—A.C.-D.C. filter choke, 400 ohms or 
less 

Miscellaneous—Metal chassis, two seven- 
prong sockets, wire, nuts and bolts, tubes, 


speaker, etc 


BALD EAGLES THRIVE | 
IN LOWLAND REGIONS | 


BALD EACLES, generally associated with lofty | 
mountain-top nests, are more numerous in | 
flat seacoast regions, it was stated at a recent | 
meeting of the American Ornithological 
Union. Recent studies indicate that more bald 
eagles inhabit the lowlands of southeastern 
Florida than any other single region of simi- | 
lar area in the United States. Another favor- 
ite habitat of the bird, it was reported, is the 
shore of Chesapeake Bay, in the states of 
Virginia and Maryland. 


READERS’ HANDS PICKLE 
LEATHER BOOK BINDINGS 


Wuy do the leather bindings of library 
books that are frequently used last longer 
than the bindings of books seldom called for? 
To find out, chemists of the U. S. Department 
of Agriculture made a study of the problem, 
and recently announced that salt originating 
from the perspiration on the hands of readers 
had a preservative action on the leather book 
covers, 


EXTREMES OF CLIMATE 
FOUND CLOSE TOGETHER 


ProBABLY nowhere in the world is there a 
greater contrast between extreme wet and dry 
areas than in the region surrounding Mt. 
Waialeale, on the island of Kauai, Hawaii. 
At the top of the mountain, U. S. Weather 
3ureau instruments record an average annual 


rainfall of 451 inches, while at sea level, only 





fourteen miles away, the yearly rainfall is 
only about eleven inches 
bi ee 
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PAIR SALTS 


INVENTORS 
Write for these Books 


’ 

R eceIvep your book, ‘Patent Protection’, 
writes an inventor, ‘‘and I am only sorry that I did 
not have the information contained therein some 
thirty vears ago. I have been’ unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably.” 

Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned 
The easiest way for an inventor to lose his rights, hi: 
possible profits is to do nothing because he doesn’t 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the books shown here 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
saving money, saving time, and most important, sav 
ing later disappointment. 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it ag’ ? What is the preliminary search 
and why it is important? 

These pd other questions are answered 
in our 48-page book of facts, ‘Patent Pro 
tection. Also it shows interesting inven 
tions, 115 mechanical movements, views of 
the U. S. Patent Office, and much more. We 
gladly send the book with our complimen 
to serious, interested men. 


Suggestions 
on 


WHEN 


How We Help Inventors 


For thirty-seven years—more than a third of 
a century—it has been our business to h 
inventors. We have represented om SANDS 
f them in their dealings with the U. S. Patent 
j Office. We answer questions. We sande each de 
vice to bring out its best Patentable possibilities 
we often dissuade inventors who might have gone 
ahead with inventions which could not possib! 
have been protected. By carefully drclened 
methods, we try to keep expense at a minimum 
We arrange deferred payments when needed 


and 


HOw 


to Self an 
IMVENTION 


Book of Suggestions 
about Selling 
Inventions 


A New Book About Selling Inventions 


There are two sides to every inventive success 
The inventive side and the commercial side \ 
good invention, poorly handled, can prove a fail 
ure commercially. An ordinary invention, prop 
erly handled, can be made a money-maker. In a 


INTERESTING INVENTIONS NEW pons booklet, just published, we give 


you some suggestions on ‘‘When and How to Sell 
An Early Revolver an Invention’’; practical hints on the commercial 


side of inventing. We'll send this new booklet 
FREE along with ‘Patent Protection’. Use 
the handy coupon. Do that now, while you have 


it in mind. 
Co 





VICTOR 


VANS & 


Registered Patent Attorneys, 
Main Office: 210-A, Victor Building, 
Washington, D. C. 




























This early Colt rev 
er was patented in 1836. 
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Samuel Colt, its originator, was knows Blde., New York: 614-C Empire Bldg’, Pittsourgh: 1 NOC Hobart 
as the boy inventor. While still a lad Bldg.” San Francisco; 736-C Security Bldg., Los Angeles 


he ran away to sea and whittled the 
first model of a repeating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was - severing ag et 
years later, in 1839 » had made 
provements to pr eae the se _— re 
volver shown here. It was used in the 
Mexican War ith excellent effect 
By 1852, Colt he largest fire 
arms factory in the world. Colt die 
a very wealthy man. 


Kindly send me a FREE copy of your book, ‘‘ Patent La rotection andalso 
your specia! booklet of Suggestions on When and Ho Sell an Invention. 
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Aladdins of Hollywood 


jut the flakes you saw falling are quite dif- 
ferent—the newest thing in movie snow. 
They’re chicken feathers, chopped in a meat 
grinder just small enough to filter through 
a half-inch wire screen.” 

“Chicken feathers!"’ I exclaimed. 

“Yep. We've been experimenting with them 
a long time, and have found that, so long 
as we keep the size uniform, they float down 
like the real article. Not long ago, before 
we finally perfec ted the cutting process, some 
came through too fine. When we'd turn them 
loose, they’d float and fill the entire stage. 
Now we can control the feathers over one 
small spot—provided there are no drafts to 
scatter them.” 

“But the gypsum snow—” I asked, “how 
did you shoot that stuff up in a shower when 
the trunk struck it?” 

“Very simple. See that pipe leading off- 
stage? That fellow hit the compressed air 
at the instant the trunk reached the snow.” 

But the men in the property department 
are not always concerned with large effects. 
Often, small properties cause them more anx- 
iety than the seemingly more complex ma- 
jor scenes. The featherless duck, for instance 

On the other side of Hollywood, at the 
Hal Roach studios, Charles Oelze got that 
order for an “Our Gang” comedy 

“The kids were supposed to be fighting over 
a duck they had caught,” he told me. “Sud 
denly the bird, stripped of its feathers, es- 
caped from among their legs and ran, quack- 
ing, down the street. Now, we've never been 
cruel to animals or birds; of course, the bird 
still had its feathers All I had done was to 
cover a second duck with a bodice of skin 
colored surgical rubber. When the fight 
reached its height, an alert assistant, hidden 
from view of the camera, exchanged birds 


That’s all 


( N ANOTHER sound stage the other day, 
I saw thirty men apparently sweltering in 
steam baths. For the better part of two days 
they had been sitting in those small wooden 
cubicles, bathed in steam. Yet, thanks to the 
ingenuity of a property man, all were nearly 
as cool as the onlookers. Since steam would 
have cooked them red as lobsters after only a 
short exposure, the Aladdin of that particular 
studio gave each actor a small pan filled with 
cracked “dry ice.’ Steam flowed from pipes 
into the pans, and, when it emerged, was cool 
as a cucumber. Electric fans placed on the 
floors of the cabinets forced the cool stream 
upward around the men’s faces, thus provid- 
ing the desired effect minimum of 
discomfort 


Ordinarily, 


with a 


machines which create artificial 
winds are Ever since sound first came 
to the movies, despaired of 
producing breezes on sound stages without ob- 
Only recently did an alert 


succeed in 


noisy 


directors have 


jectionable noises 
property man 
winds, by hooking in series two closed-cir- 
cuit blowers and directing the air current in- 
to the stage through large cloth ducts. Now, 
flowers and shrubs may be made to rustle 
directly before the camera's with no 
whirring or beating of propellers to mar the 
sound track 


Whether the call is for cold steam, indoor 


creating noiseless 


eye, 


winds, or cotton that will not burn, these 
wizards behind the scenes give the director 
what he wants. Seldom do they report taul- 
ure. Shooting was progressing on “General 


Spanky,” when a threatened chan 


er on the Sacramento River, to be used for 
Mississippi River required an early 
departure for location. Forty [ 


e in weath- 


scenes, 


bales of cot 


ton, of the same size and wrappings as might 
have been seen along the great river three 
quarters of a century ago, had to be supplied 
in forty-eight hours. And, as a safety measure, 





(Continued from page 31) 


they had to be fireproof. 

The property man visited the studio li- 
brary, studied photographs and _ technical 
description of cotton bales of that period. 
He found they weighed 600 pounds and were 
wrapped in large-textured burlap and bound 
with broad, metal bands. Back in the prop 
shop, an hour later, he was giving orders for 
their construction. Wooden boxes supplied the 
form, layers of real cotton met the camera’s 
eye. Silicate of soda and salt, sprayed on un- 
der pressure, provided the fire-resistant qual- 
ity. Next morning, a drayman loaded the 
forty bales and started them on their way 
to the river location. There they were stowed 
on a steamer fitted with false sides and hull 
which had been blackened by an acetylene 
torch at the studio. 

Tear gas once offered an unusually difficult 
problem, until a property man who had be- 
come expert in the handling of chemicals de- 
vised a method of delivering a harmless but 
realistic gas at the desired spot. Now, when 
you see the cops chasing a villain and firing 
what passes for tear gas, you can be assured 
that the bombs, made of plaster and resin, 
are loaded with titanium tetrachloride. In one 





Bales of cotton for a Mississippi River scene. 
The man is spraying a fireproofing chemical 


This complicated switchboard sets off charges 
of powder to imitate the spreading of a fire 


recent picture, thirty of these bombs were 
thrown at an actor hiding in the top of a 
building, but, aside from choking slightly, 
neither he nor the technical crew suffered any 
ill effects. 

Sometimes, a single idea may be adapted 
to serve several purposes. The camera can- 
not see a bullet as it ploughs through a wall 
or a knife as it speeds through the air. But 
the illusion of sight can be created. 


N A recent circus picture, an expert knife 

thrower displayed his skill as he drew a cir- 
cle around his assistant, standing twenty paces 
distant against a board, with eight daggers. 
The camera, placed to the rear of the knife- 
wielder, showed the weapons sweep forward. 
Simultaneously, a property man, standing be- 
hind the camera, pulled invisible wires which 
released wooden daggers concealed in the 
wood. Powerful rubber bands threw the 
hilts out, while wooden stops caught them, 
leaving the points apparently embedded in the 
front of the board. 

To show the effect of bullets in a gang- 
fight scene, the walls of a make-believe 
room were first drilled, the holes being re- 
filled with dust and a thin coating of plaster. 
Then, as sound effects run off from film taken 
from the studio library simulated gunfire, a 
property man poked the blackened ends of 
pencil-size wooden plungers through the wall. 
Audiences thought they actually saw the bul- 
lets ripping up the room. 

Scenarists think of the situations, gag men 
write into the script particular stunts; then 
it’s up to the property men to provide work- 
ing means for carrying out the ideas, no mat- 
ter how far-fetched they may be. 

It was a gag man who decided that one 
comedian should pull the ear of another, which 
should snap back against his cheek, causing 
his jaw to pulsate as though from toothache. 
Oelze made five rubber ears, and fitted each to 
the actor’s head by steel bands and liquid 
adhesive, before he created one which would 
stretch out and snap back into place without 
becoming distorted. 

Next, he attacked the problem of a pulsat- 
ing cheek. This proved somewhat more sim- 
ple, and was solved by placing a toy balloon 
in the man’s mouth. A small hose leading out 
of the corner of his mouth, on the side away 
from the camera, enabled an assistant to pro- 
vide the pulsations at any desired rate by 
squeezing a bulb. 

These men who build and put the various 
properties through their paces, ask for help 
only when they’re called upon to burn down 
a large structure—and then only because the 
law requires that firemen and plenty of ap- 
paratus be present to save the studio in case 
the flames get out of hand. 

Burning a three-story building is potential- 
ly the most dangerous job these wizards ever 
undertake, one which requires not only care- 
ful control of each individual fire but also 
split-second timing. For dramatic effect, a 
building must be entirely aflame within sixty 
seconds; and for safety, those in control must 
be able to quench the flames at the drop of 
a hat. 

When a fire sequence is scheduled, a corps 
of property men and carpenters pours onto 
the set, laying copper pipes to each spot where 
an outbreak is to occur. Small charges of 
black powder are tied to electric fuses. When 
cameras begin to roll, a property man swings 
a handle across a board, making electrical con- 
tacts in rapid succession. The powder ex- 
plodes, and a combination of air and rubber- 
solvent fluid, forced under high pressure to 
the various points, roars upward in vivid 
flames to give the desired realism. But at the 
turn of a valve, the flames subside and no 
damage is done 
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Depilatories Lacquers 
Disinfectants Latex Paint 
Dyes Leather Polishes 
Electrotyping Liniment 
Etching Compounds Liquors Zine Etching 
Explosives Lubricants Zinc Plating 


and thousands more. 


ONE FORMULA ALONE MAY BE 


WORTH HUNDREDS OF DOLLARS 
TO YOU 


Every formula in this book is of practical, commercial 
value. The volume is not merely a collection of 
‘household stunts’’ or experiments for the amateur, 
but a mine of money-making ideas for everyone con- 


kind of mathematical calculation. From hundreds of different sources, this priceless 
information has been gathered together, boiled down into brief, simple language, and 
applied to actual problems. Every man in business, every man in the mathe matical 
trades, every man who ever uses a tool or has to make calculations or estimates in 
office, shop, or home, will find here a treasury of money-making, money-saving 


4 THE HANDBOOK OF 
APPLIED MATHEMATICS 


No previous knowledge of mathematics is needed. No study is required. The 
specific information you want is easy to find, by looking it up in the index. The 
book takes up every trade and gives you practical methods, easily-worked form 
ulas for solving every problem. Thousands of specific examples show you just how 
to make your calculations. If your work involves mathematics in any way this com- 
; , ; * plete reference handbook is an indispensable part of your equipment. It is an amazing time 
cerned with commercial chemistry. In addition, you saver for any one concerned with engineering, architecture, electricity, mechanics, con- 
will find it a quick-reference book for a vast amount of struction, automobiles, machinery, printing, or any other industrial work; or with ac- 
information that you need in your daily work. Send counting, auditing, manufacturing, costs, taxes, or any other business mathematics. No 











for your copy today. NEW practical man, no house owner who makes an occasional repair, no one who has a home 
E X A M I N E i T F R E E work-shop can afford to be without the valuable information quickly found in this book. 
| 
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Wanted: An Expert 
In Coffee-Dynamics 

Here is a little scientific problem which 
undoubtedly arises in millions of our homes 
every morning. Perhaps it is not important, 
but it does annoy me to see it unexplained. 


For many years I 

a — —) HELP, AID, 
make Comee 10 reaK- TANCE! 
fast, that as soon as AdS15 

the ground coffee is +4 \ 

added to the hot wa- . 

ter, the boiling in- fey. 
creases greatly in vio- "). ‘ 
lence, and the pot will os 


overflow all over the 
place if the flame isn’t 
towered at once Ev- 
ery housewife knows 
that this happens, but 
who knows the reason? All my high-school 
! 


science has been forgotten long ago, but | 


have the rudiments of a theory that I would 
like to have proved or disproved. It is my 
idea that there is in coffee some essential 
element which lowers the boiling point of the 
water just enough to make it boil more vio- 
lently at the same temperature. Will some 
expert in whatever branch of science 1s in- 


volved, ple ise find the answer ? Mrs. E.0.C 


el 
Baltimore, Md 


Even on a Steam Engine, 
You Can't See peoame 


IN ANSWER to J.E.T ".W.V.; both of 
these men are a sane in seeing steam come 
locomotive. Perhaps they 


from an electric 
will be interested to 
them has ever seen steam 
in the basement of your home 
water-level gauge steam 
will see nothing visible above the water level, 
and thereby prove to herent that steam is 
invisible—E.E., Two Harbors, Minn. 


Standing The Girder On 
End Isn't Fair 


Our “amigo,” E.B.L. of Tocophilla, Chile, 
seems to be a little bit chilly toward the type 
of problem presented by F.M. in the Septem- 


know that neither of 
If you will go down 
and look at the 


boiler, you 
| 


on - 


ber issue, because he questions its practica- 
bility. It so happens that the principle 
involved in that problem was put to good 


use by a contractor who was erecting a steel 
building in the downtown section of New 
York City, where of the streets are 
quite narrow. He had 
a 100-foot plate gird- 


many 






er to transport trom 

the dock to the build- 

ing site. It was so 

heavy that a gang of 40 Fr. 
laborers had to follow 

the girder, replacing : 
broken manhole cov- sre8t. 

ers. In figuring out GIRDER 
the shortest possible 

route tor transporting 

the steel, the contrac- 

tor encountered a 

right-angled corner, as shown in the 

where one street was thirty-five feet wide, 
the other, forty feet Did he get the girder 


S.A.M Sykesville, Md 


by this corner ?- 


What Good Is a Safety Device 
If It Scares You to Death? 


Ir 1T’s just the same to you, I'll stick to 
old-fashioned passenger planes equipped with 
regular safety belts, in preference to those 
that have the new “safety seats” described on 
page 30 of your January issue. The idea of 
having a pair of air cushions grip me by the 
legs at a critical moment just doesn’t appeal 
to me. I can imagine myself aboard a plane 
flying through heavy weather; the ship starts 
dropping into a heavy fog, and just as I’m 
beginning to feel _— a pair of mysteri- 
ous hands grabs me by the thighs. I'd be sure 
the angels had me already —K.B., Oshkosh, 
Wis. 


Wants to Print Etchings 
With Clothes Wringer 


Just to let you know that I am enjoying 
the magazine as much as ever, I am writing 
this letter. I think all the departments are 
improving and would like an article some 


time in the radio se¢ 

tion dealing with the DIS HOUSE SHO 
— — types rt AM HA'NTED! 
tubes. You ran such 

an article about two ) 
vears age The tubes 

I am eee in es- 

pecially are oe 245, 

+7, and the still later 

types, 56, 57, 8, ete 

Also, I am very much 

interested in articles 





dealing with art work, 
as I do water color, 
pen drawing, charcoal, 
would like to try copper-plate etching, but 
do not know how to make the prints. From 
the books on such work, I gather that the 
commercial presses for such work are very 
expensive. Why don’t you give us a working 
project in the Home Workshop Department 
on the construction of such a press? Why 
couldn't a discarded wringer with rubber rolls, 
such as were used in homes before the advent 
of the washing machine, be fitted up to print 
he plates? Any junk yard could supply one.— 
E.S.D., Middletown, N. Y. 


Plans to Use Trailer 
As Spare Room 


and pastel at times. I 


HAVE TAKEN your magazine for many years, 
and my wife, two grown boys, and J enjoy 
it very much. We feel quite sure that we 
have saved thousands of dollars by oe ee te 
your suggestions here and there about the 
home. Along with the rest of the world, we 
have become greatly interested in automobile 


look forward to 
ourselves some day. The type of trailer we 
have in mind will find additional use, during 
“off” seasons, as a handy “spare room” in 
our back yard. We will give “gold-plated” 
keys to our relatives and friends, so they can 


trailers, and owning one 


go in any time, turn on the lights, use the 
electri stove, open up the closet for canned 
goods, and otherwise take full possession. It 


seems to us that it would provide a fine 


week-end guest problem. Now 


solution to the 





, how about sup- 
room” on 


that we’ve expressed our idea 


“company 


Wis. 


plying the plans for a 
wheels ?>—A.F., Milwaukee, 


Likes Vegetable Raising 
Better than Trapping 


I wouLp be glad to 
see you give us a se- 
ries of articles about 
modern ways of vege- 


HOW'S THAT 7 










table raising. I see [= 

that C.F.L. wants 2 

you to publish an ar- » snare 

ticle about trapping ONLY FOR 

You ought to tell HARMFUL 

about ways of trap- [ANIMALS | 
ping only those ani- “ 


mals that are harmful. 
Other animals should 
not be destroyed, but 
protected from extermination by 

hunters and trappers.—A.G., Milford, 


Perhaps There Were 
Two Mountain Climbers 


December issue, J.P. says there 
in the fact that the moun- 
October 


care le ss 
Conn. 


IN TH! 
something screwy 


tain climber on the cover of the 

issue wears no gloves. What is more of 
mystery to me is this: who put that rope up 
above, and fastened it so the — could scale 
the mountainside? Let’s find that out, and 
then we can worry about the betie matter of 


finding a pair of gloves for him to use.— 


F.C.C., Flint, Texas. 


Not To Mention 
The Electric Chair 
I nAvE been reading P.S.M. for many years, 
and often marvel at the displays of ingenuity 
shown in your pages. Most of the inventions 
you illustrate are all right in their places, but 
vhen is some inventor going to develop the 
perfect chair? True, the furniture makers 
give us plenty of variety; we have high- 
backed chairs, wide chairs, narrow chairs, arm 
chairs, armless chairs, easy chairs, typing 
chairs, automobile seats, and, worst of all, 
subway seats, but why can’t we have the ad- 
vantages of all these combined into one? 
Barber chairs and dentist’s chairs are a step 
in the right direction. My idea is to have a 
single chair which will accommodate itself 
perfect ly to the sit- 
ter’s mood. When he 
comes in to work in 
the morning, full of 
pep and ready for a 
hard day, it would 
invite an erect, alert 
posture. As lunch 
time came around, 
and the vacant feel- 
ing in the worker’s 
innards began to in- 


ALL ABOARD 
FOR THE 





duce a partial collapse 
in the middle regions, 
the chair would give a little extra support at 
the right spot. After lunch, when the worker 
is in the mood for (Continued on page 8) 
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—_tHis is 1937! 


A DIPLOMA represents a definite course of training, 
just as a calendar represents a definite period of 


of I. C. S. Courses the shortest road to success in 
their chosen careers. 


time, but both lose value when they are out of 
date. The challenge of 1937 is — modernization 
of training! 








Mastering an I. C. S. Course is no easy job. 
(Getting ahead in this competitive world is not 
easy either!) But to men who have courage and 











perseverance, I. C. S. 
stands out as a citadel of 
opportunity. This coupon 
is the key to complete in- 
formation. Take the first 
step toward modernization 
— and more money! 


Today, in greater number than ever before, 
college graduates are enrolling for International 
Correspondence Schools Courses in order to bring 
their training up to date. They realize that old 
training is not adequate to meet the problems of a 
new age in business. Other ambitious men, with- 
out the benefit of diplomas, see in spare-time study 





RNATIONAL CORRESPONDENCE 






SCHOOLS 











BOX 7605-J, SCRANTON, PENNA. 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” >» 
and full particulars about the subject before which I have marked X: 





TECHNICAL AND INDUSTRIAL COURSES 

c ee og Foreman 
0 Highway Engineer 

() Civil Engineer 

C Surveying and Mapping 


0D Mechanical Engineer 


0 Welding, Electric and Gas 
© Mechanical Draftsman 


Reading Shop Blueprints 

Machinist Toolmaker 
Patternmaker [) Foundry Practice 
Sheet Metal Worker Boilermaker 


D Architect 

© Architectural Draftsman 
Building Estimating 
Contractor and Builder 
Structural Draftsman 


C Steam Engineer 
2 Steam Electric Engineer 
0 Marine Engineer 


MmMMOM 





Structural Engineer ) Plumbing 0 Steam Fitting CR. R. Lecomotives C) Chemistry Pharmacy 
Electrical Engineer CD Heating D Ventilation OC R. R,. Section Foreman 2 Cotton Manufacturing 
Electric Lighting 0 Wiring 0 Pipefitter 0 Tinsmith R. R. Signalmen 0D Woolen Manufacturing 
Telegraph Engineer D Air Conditioning Air Brakes © Train Operation 0 Agriculture 

0 Telephone Work 0 Radio 0 Automobile Mechanic Diesel Engines 0 Fruit Growing 

OD Refrigeration 0 Coal Mining D Navigation ) Aviation Engines 0 Poultry Farming 


BUSINESS TRAINING COURSES 
Stenograph an i Typing 


D High School Subjects 
CO College Preparatory 


CO Business Management 
C2 Industrial Management 
© First Year College Subjects 


D Bookkeeping 
CD Secretarial Work 





OD French 


Traffic Manage Spanish 
(€ Accountancy C Advertising Mail Carrier OC Illustrating 
Cj Cost Accountant DC Salesmanship © Railway Mail Clerk 0 Cartooning 
D2 Grade School Subjects © Lettering Show Cards [ Signs 


O Complete Commercial 


DOMESTIC SCIENCE COURSES 


Tea Room and Cafeteria Management, Catering 


OC. P. Accountant 


O Professional Dreasmaking and Designing ( 
0 Home Dressmaking ( Advanced Dressmaking 0D Millinery Foods and Cookery 
7 
AG i iviiniisciisstcssntiiintnnntihssiesaiadedecacectastcncciabien teat cated ieee eakiae os eee IIB i iscin sosnesinssssnesninhadinstasasnbarsedeiechasibadiianicdéokasaasbabanial 
NIE cccncticiceppancaecaia eeraaeeianpindotans I ii i aa cat Present Position.. sash liva sae atid ial 
you reside in Can end this coupon to the International Correspondence Schools Canadian, Limited, Montreal, Canada 
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“How Broke-in an Ornery Pipe 


by SLIM MURPHY 
Champion Rodeo Rider 


3 F 














"But I'd gentled these 
‘smoking steeds’ before!" 


--—s : 
4, 

















“Now the old hell-cat's 
tame enough for my 
‘tenderfoot tongve’.”, 














You too, can tame the Meanest Pipe 


THIS EASY, INEXPENSIVE WAY! Kentucky”’ to mellow ripeness. 

Then it’s specially cured, and 
Don’t let a back-biting pipe aged-in-wood, to banish every 
throw you. You can take all the _ bit of bite. The result is smooth 
meanness out of it in one shake coolness that makes any pipe a 
of a Union Leader tin! The fine pet. Try Union Leader, and 
fragrant Burley tobacco in that spare your tongue! (It’s great 
big dime’s-worth is ‘‘bred in old for rolling cigarettes, too!) 





| 
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OUR READERS SAY 
(Continued from page 6) 


relaxation, the chair would promote a semi- 
recumbent pose, with a foot support about 
three feet from the floor. Toward five o'clock, 
with weariness creeping up on our subject, 
the chair would arrange itself so as to permit 
sleeping without being noticed by the boss. 
Just how all this is to be arranged, I leave 
to the inventor. A fruitful suggestion would 
be a delicate relay to be plugged in some- 
where in the nervous system. Come on, you 
inventors, get busy!—A.T.G., Flushing, N.Y. 


Says Papaya Is 
Old Stuff in Florida 


It CERTAINLY was 
interesting to read in H'M, EARTHQUAKES! 


your November issue YA TORNADOES! 
of the wonderful 
tropical fruit that is <4 ~ 
being grown for the ‘oe y 


first time in_ this < 

country in California. ha 4 » >> 
First they invented Ce SS 
the avocado, by the y / 

simple process of \Q FLO CAL. 
changing its name to 
calavo. Now they lay 
claim to the papaya. 
We've been growing this fruit as a field crop 
in Florida for years, and not under glass, 
either —H.H.R., Miami, Fla. 


A Cure for C.A.W.’s Case 


Of Writer’s Cramp 


Here’s a kink that may help C.A.W., of 
Cincinnati, Ohio, out of his difficulty in mak- 
ing copies of printed matter. It has served 
me well in many similar cases; I have even 
copied long scientific articles in this way with 
quite a degree of success. The requirements 
are few and materials are available to any- 
one. First, the subject matter must be so 
arranged that it will lie perfectly flat. Now 
place upon this a sheet of, say, No. 3 contact 
paper of proper size, face down, cover it 
with a strong sheet of glass, and put on pres- 
sure. Expose, through the glass and the back 
of the photo paper, with a 100-watt bulb for 
thirty to sixty seconds at eight inches dis- 
tance, continually moving the lamp about 
over the exposed area to give even illumina- 
tion. It is a good idea to make trial expo- 
sures for correct time, using small strips of 
paper, and thereby avoiding waste. Develop 
as you would any negative, fix, and wash. 
When this paper negative is dried, any num- 
ber of positives may be printed from it. Try 
it, C.A.W. It may be a headache at first, but 
a little practice will perfect the technique and 
give your writing hand a rest from copying. 
—S.T.J., National City, Calif. 


“Smaller Model Railroads’’ 
Is the War Cry 


I’vE yusT stumbled into a bit of news which 
means a lot to me, as a model railroader. A 
friend recently showed me the beginnings of 
his new model railroad, and it’s being built in 
a size smaller than I have ever seen before. 
They call it “HO gauge.” As the name in- 
dicates, it is just half the size of the ordinary 
O gauge. It didn’t take me long to learn the 
reason for making the miniature trains in 
such a tiny size—it’s because you can get so 
much more into a limited space. In fact, a 
given track layout takes up only one fourth 
the room that it does in O gauge. That means 
that you can get a good oval of track on a 
kitchen table, a nice layout on a dining room 
table, and a perfectly swell model railroad 
system on a table-tennis table! I'm all set, 
and ready to do things in this small gauge, 
and as usual, I turn (Continued on page 10) 
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J. E. SMITH, President, National Radio Institute 


The man who has directed the home study training of more 
men for the Radio Industry than any other man in America. 














Set Servicing 
Spare time set servicing 
pays many $5, $10, $15 
a week extra’ while 
learning. Full time 
servicing pays as much 
as $30, $50, $75 a week. 


Broadcasting 
Stations 
Employ managers, en- 
gineers, operators, in- 
stallation and mainte- 
nance men for fascinat- 
ing jobs and pay up to 
$5, a year. 











Loud Speaker 
Systems 
Building, installing, ser- 
vicing and operating 
public address systems 
is another growing field 
for men well trained in 


Radio. 





HERE’S PROOF 


THAT MY TRAINING PAYS 





$80 — in Spare Time 


“TI work on Radio part time, still holding my 

ular job. Since enrolling five years ago, I have 
averaged around $80 every month.’’ JOHN B, 
MORISSETTE, 773 Silver Street, Manchester 
N. H. 





Makes $50 to $60 a Week 


I am mak between $50 1 $60 a week after 
all expenses are paid, and I am getting all the 
Radio work I take care of, thanks to N. R. I 
H. W. SPANGLER, 308 Walnut St., Knoxville, 
Tenn 


Operates Public Address System 
*‘T have a position with the Los Angeles Civil 
ser ¢ perating the Public Address System in 
City Hall Council My) alary is $153 a 
R. H. ROOD, R. 136, City Hal Le 
Angeles, Calif 








Be a Radio Expert 
Many make 93f) °5() 975 a week 











| will train you at home for many Good 
Spare Time and Full Time Radio Jobs 


Do you want to make more money? Radio 
offers you many opportunities for well- 
paying spare time and full time jobs. And 
you don’t have to give up your present job 
or leave home and spend a lot of money to 
become a Radio Expert. 


Many Radio Experts Make 

$30, $50, $75 a Week 
Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays as much as $200 to $500 a 
year—full time jobs with Radio jobbers, 
manufacturers and dealers as much as $30, 
$50, $75 a week. Many Radio Experts 
operate their own full time or part time 
Radic sales and service businesses. Radio 
manufacturers and jobbers employ testers, 
inspectors, foremen, engineers, servicemen, 
paying up to $6,000 a year. Radio operators 
on ships get good pay and see the world be- 
sides. Automobile, police, aviation, com- 
mercial Radio, and loud speaker systems 
are newer fields offering good opportunities 
now and for the future. Television prom- 
ises to open many good jobs soon. Men I 
have trained are holding good jobs in these 
branches of Radio. Read their statements. 
Mail the coupon. 


There’s a Real Future in Radio 
for Well-Trained Men 

Radio already gives jobs to more than 300,- 
000 people. In 1935 over $300,000,000 worth 
of sets, tubes and parts were sold—an in- 
crease of 20% over 1934! Over 1,100,000 auto 
Radios were sold in 1935. 25% more than 
in 1934! 22,000,000 homes are today 
equipped with Radios, and every year 
millions of these sets go out of date and 
are replaced with newer models. Millions 
more need servicing, new tubes, repairs, 
etc. Broadcasting stations pay their em- 
ployees (exclusive of artists) more than 
$23,000,000 a year! And Radio is a new 
industry, still growing fast! A few hun- 





J. E. SMITH, President, Dept. 7BP3 





dred $30, $50, $75-a-week jobs have 
grown to thousands in less than 20 years! 


Many Make $5, $10,$15, a Week 
Extra in Spare Time 
While Learning 


Practically every neighborhood needs a good spare 
time serviceman. The day you enroll I start send- 
ing you Extra Money Job Sheets. They show you 
how to do Radio repair jobs that you can cash in on 
quickly! Throughout your training I send you plans 
that made good spare time money—$200 to $500 a 
year for ——_ of fellows. My training is fa- 
mous as “‘the Course that pays for itself.’ 


I Give You Practical Experience 


My Course is not all book training. I send you spe 
cial Radio equipment and show you how to conduct 
experiments and build circuits which illustrate im 
portant principles used in modern Radio receivers, 
broadcast stations and loud speaker installations. | 
show you how to build testing apparatus for use in 
——- time work from this equipment. This 50-5 

vethod of training makes learning at home interest- 
ing, fascinating, practical. 


You Get a Money-Back Agreement 


I am so sure that I can train you successtully that I 
agree in writing to refund every penny you pay me 
if you are not satisfied with my Lessons and Instruc 
tion Service when you finish, I'll send you a copy of 
this agreement with my Free Book. 


Find Out What Radio Offers You 


Act Today. on ail the coupon now for ‘“‘Rich Reward 
in Radio.” It’s free to any fellow over 16 years old 
It describes Radio’s spare time and full time oppor 
tunities and those coming in Television; tells about 
my training in Radio and Television: shows you a 
tual letters from men I have trained, telling what 
they are doing and earning. Find out what Ri adic 
offers YOU! MAIL THE COUPON in an envelope 
or paste on a postcard—NOW! 


J. E. SMITH, Pres., National Radio Institute 
Dept. 7BP3 
Washington, 
D. Cc. 
























National Radio Institute, Washington, D. C. 





Earnings Tripled By N. R. I. Training 











I gn I N. B. I 3 Dear Mr. Smith: Without obligating me, send “Rich Rewards in Radio,” which points J 
e. My preset ear ae vay hes out the spare time and full time opportunities in Radio and explains your 50-50 method i 

> emcee a "R L Training ti ae | of training men at home in spare time to become Radio Experts. (Please Write Plainly.) 
world BERNARD COSTA, 201 Kent St | j 

srooklyn, N. ¥ : : 77 

, Bo NAMES eesscessseeeesneeennneees sipnipineniletininanisiumpicinnanbibionininl sssnreannonansesemanenennesiialilldansnnnunneioes i 
N. R. |. Training Increases Yearly Salary $1,200 , 

Y‘ RI I 1 regu “ a , i { Re issnkctonnradienssne eonccccreccoococccoooococooooceceooocoescecoocceecosoeccoeeeoosoee vee 
th WIBY. M - | i 

$1,2 n Rad IULIUS CITY ‘ 

VESSELS. S WEY. Gadlndion, Alatiomen, CREE ceeeescsesscdsnscasscscsstnnscccsstucctaaseanins iiisileibiabiciaiaisinieitia iciisindeiaadel TATE.. Swen 5 
me oes es ss oo 
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THE PROFESSIONALS CALL THEM | 


f g f é / 
In the plants where a man’s filing | mat 
ability determines his income, they ce (= 


call Nicholson Files “sweet cut- 
ting”. 
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And in YOUR WORKSHOP, 
where a file’s cutting determines 
the quality of what you make 
you'll find these files are the sweet- 
est you ever used. 













Nicholson Files are made 


according to the principle of | 


“controlled irregularity.” 


\\ 







It’s a special arrangement of 


\\ 
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tooth points that removes 


\\ 


far more metal, corrects 
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the tendency to side-slip, | 
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accounts for the high cutting 


4, 


5 
we * 


\ MADE IN U.S.A. speed of Nicholson Files. 


Sold by alert hardware 


dealers everywhere. Nich- 
olson File Company, Provi- 


dence, Rhode Island, U. S. A. 


PATENTS 
PENDING 


A FILE FOR EVERY PURPOSE, 


OUR READERS SAY 


(Continued from page 8 


to my favorite magazine for help. Let’s see 
some articles on HO-gauge model railroading 
in P.S.M. I’m sure that there are lots of oth- 
ers who, like myself, haven’t enough room 
for an O-gauge layout, but want to get started 
just the same. HO gauge is our answer. Come 
on, all you fellows who want HO; let’s “gang 
up” on the editor, and swamp him with let- 
ters!—E. K. Akron, Ohio. 


If It Measures Distance, 
It’s Not A Speedometer 


I am glad to see that, in describing a new 
device that measures the distance a car runs 
in feet, you do not slip into the common error 
of calling the distance-measuring instrument 
of an automobile a “speedometer.” There 
are too many writers who seem to be unaware 
of the fact that a speedometer gauges only 
the velocity, or rate 


of travel; the device HOw 4BouT 

that measures the dis- SPEE- DODO- 
tance covered is an METER ? 
odometer. The mere uN ; 


fact that the two in- 
struments happen to 
be combined in one 
unit on an automobile 
dashboard is no ex- 
cuse for using such 
slovenly English. In 
dealing with bicycles, 
a new and unneces- 
sary word, “cyclometer,” was coined, but it 
cannot be considered deceptive in meaning. 
Your treatment of “speedometer” is just an- 
other example of the careful editing that 
makes your magazine the leader in its field. 
—R.T\S., Oakland, Calif. 


A Note of Irritation 


From a Piano Tuner 

RECENTLY I read a news item describing 
an electrical device that shows sound waves 
as an aid for piano tuners. This seems like 
stretching science a bit. No piano tuner 
worthy of the name needs any ear crutches. 
The most difficult part of piano tuning is to 
set the pins properly, mot to hear wave or 
beat forms. Being a piano tuner myself, I 
would like to say that it is very misleading 
and dangerous to suggest that anyone with 
a few weeks’ training should attempt to tune 
a piano, regardless of what mechanical or 
electrical aids he may happen to have. It 
takes about ten years of study and actual 
practice to learn piano tuning. After all, 
tuning is only part of the job of putting a 
piano in first-class shape. There is action 
regulating, voicing (sometimes called “tone 
regulating’) and repairing, all distinct arts 
and sciences in themselves —H.W.B., Hono- 
lulu, Hawaii. 


Asks For More Articles 
On Making Jewelry 


THE ARTICLES on silversmith work and gem 
cutting by W.T. Baxter fit right in with my 
occupation and hobby at present. Why not 
have him continue and give more ideas on 
this fascinating art? It is simple, and I know 
that once the idea is embedded in the mind 
of the craftsman there will be a large de- 
mand for this homemade jewelry. I know, 
because I live in the section where the Na- 
vaho Indian jewelry is made and sold, where 


traded, but still I find that I can make it 
and sell it at fairly decent prices. May I 
suggest an article? Something about casting 
silver into the simpler forms, such as simple 
ring shanks, orna- (Continued-on page 11) 
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J 











10 / se mention POPULAR SCIENCI 


MONTHLY when answering advertisements in this magazine. 


POPULAR SCIENCE MONTHLY 


———__—__ 4 

















OUR READERS SAY 
(Continued from page 10) 


ments, etc. would help a lot. Casting silver is 
of interest to every one who has taken up this 
art. The article should include methods which 
can be used in the home workshop with a 
minimum of labor and equipment. It should 
also deal with the utilization of scrap silver. 
More and more on this fine art, please.— 
B.A.R., Albuquerque, N. M. 


Perhaps Hollywood Anticipated 
W.H.’s Suggestion 


IN RESPONSE to the letter from W.H. in the 
December issue, about putting dolls in the 
movies and altering the positions of the fig- 
ures for each frame in order to give the illu- 
sion of motion, I wish to state that this has 
already been done both by the Russians in 
their recent movie of 
Gulliver’s Travels, and 
also by the folks in 
Hollywood, in “King 


| THOUGHT THEY 
WERE DOLLS ALL 
ALONG! 


Kong.” In the latter 

picture, the fight be- an — Ww 

tween the two prehis- \.7 / 
ae 


toric animals, you will 
remember, was filmed 
by using small clay 
figures and a minia- 
ture stage. The illu- 
sion of motion was 
created by the means 
which W.H. puts forth as a new suggestion for 
the movie makers.—R.B., Ridley Park, Pa. 


A Quarter of a Second 
Should Be Close Enough 


IN ANSWER to F.L.M.’s question, given 
with his snow-shoveling problem in the De- 
cember issue, there is sufficient data given 
for a solution of the problem. It began 
snowing at almost exactly 10:45:50% A.M., 
or very close to one hour, fourteen minutes, 
and nine and three quarters seconds before 
noon. This is one.of the most interesting 
little problems that you have published for 
some time, because it involves a differential 
equation, which in turn necessitates the solu- 
tion of a cubic equation. Both are relatively 
easy to solve, however. If F.L.M. would 
like to obtain the actual solution of the prob- 
lem, I will be glad to send it.—E.B.M., 
Scarsdale, N.Y. 





A Bacteriology Fan 


Germinates an Idea 


For MONTHS I have been scanning “Our 
Readers Say,” and waiting for someone to 
ask for a series of articles on bacteriology. I 
would like some information on how to pre- 
pare a culture medium and how to identify 
colonies of bacteria. I have been reading 
P.S.M. for years and have found your ar- 
ticles on chemistry and microscopy to be 
excellent. So come on, fellow scientists, and 
join in with my plea for articles on bacteri- 
ology.—I.F.P., Arcadia, Cal. 


Militaristic Model Maker 


Wants Miniature Forts 

Havinc just finished reading “Our Readers 
Say” in the December issue, I want to second 
J.T.T.’s request for articles on historic arms 
and weapons, along with a suggestion of my 
own. About five years ago, you gave us a 
model of old Fort Union. Can't you let us 
have plans for a fort of a different type—say, 
Ticonderoga, or Fort Amherst, or Fort Mc- 
Henry? Many of these old forts, or their re- 
mains, are still in existence, and it should be 
easy to work out their plans for us. In clos- 
ing, I wish to express my appreciation of your 
magazine, especially the ship models by Cap- 
tain McCann.—J.J.S., Bethel, Conn. 





IMES are better. 
Business is out of 
the rut—well ahead of a 
year ago. Millions of men 
have gone back to work. 
There’s more money in 
lots of pay envelopes. 
But what good is that to 
you, if your pay check is 
still written in depression 
figures? 
You weren’t so dis- 





| contented a year ago. In 
fact, you considered 
yourself lucky to have a 
job. But now—you have begun to won- 
der and worry why the oncoming tide 
of prosperity hasn’t reached you yet. 
The situation is getting desperate. Bills 
continue to pile up. You can’t get along 
forever on a “shoe string” budget. You 
must win back those pay cuts. Other 
men are doing it—how can you? 

Certainly, you can’t work any harder 
than you have been. And it isn’t a ques- 
tion of your intelligence, honesty or 
ambition. Those virtues do not solve 
today’s problem—they are often insuf- 
ficient to hold down a job, as millions 
unemployed sadly testify. 

But there is a way to get back to the 








prosperity pay check. A way that’s 
probably far easier than you have 
dreamed. A plan that has been “de- 


pression-tested.” 

During the worst period of the depres- 
sion, this plan was helping thousands of 
men and women forge ahead. Today, 
during recovery, these same men and 
women—their ranks swelled by thou- 
sands more—are being picked for top 
positions. They are escaping years of 
monotonous, routine service—achieving 
their dreams while they are young enough 
to enjoy success in its fullest measure. 





ness field I have checked. 
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Law: Degree of LL. B. 
Expert Bookkeeping 
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Are You STILL in the 
DEPRESSION ?? 


Since this plan brings 
results in bad times as 
well as good, it obviously 
works independently of 
business conditions. As 
unbelievable as that may 
sound, remember that 
success is largely up to 
the individual. Most 
men struggle through a 
depression all their lives. 
The few who forge ahead 
ride to success the same 
business tides that sweep 
the majority to failure. 

The LaSalle Success-Building Plan is 
made for men like you—men with cour- 
age, ambition, persistence, who need ex- 
pert guidance to make the most of their 
efforts. But LaSalle supplies even more 
than that. Not only individualized train- 
ing and coaching to help you meet to- 
day’s crying needs... but also the very 
steps you need to take to fill the job 
ahead, and force that pay raise quickly. 
Any synopsis of this plan we could give 
here, would give you only an idea of this 
service. We suggest you mail the cou- 
pon for complete details on your own 


line of work. 
Today’s Danger 


There’s real danger to accepting “de- 
pression pay” these days. A danger that 
lower wages will continue to dog you— 
for no employer will pay more until he 
is convinced you are worth more. Some 
day, some way, you’ve got to convince 
him. There’s no time to lose. The sooner 
you begin, the better. 

If the LaSalle Plan has fulfilled this 
aim for thousands, isn’t it logical to ex- 
pect it can do as much for you? This 
coupon can easily become your pass- 
port to better times. Mail it today. 


LaSalle Extension University, Dept. 283-R, Chicago 


I would like to know about your Success-Building Plan and service in the busi- 


0 Business Correspondence 
C) Business Englis 

0) Effective Speaking 

0 Office Management 

0 Stenotypy 


LaSalle Extension University 
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C. A. Snow & ¢ Registered 
Patent Attorneys, are specialists 
in obtaining all classes of pat 
ents, trademarks and copyrights 
We have served tens of thou 
ands of inventors. Our chents 
clude many large National 
Corporations as well as individ 
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DEPT. B-14, SNOW BUILDING, WASH., D. C. 


Gentlemen Please send me absolutely free and 
it obligation on my art, your free guides tor tr 
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cITY STATE 
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MORE $5 PRIZE WINNERS 


| Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 


Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other oly If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


CoNTEST RULES 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept | 
anonymous, if desired. 

We are interested in facts, not literary | 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suff- 
cient postage is provided for this purpose. 
Address your « ontribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


or 


“FOCUSED THEORETICAL 
EDUCATION” 


In my case, correspondence home study 
finished my formal education rather than 
began it. By means of it, I was enabled 
to turn my elaborate, wholly impractical 
education to practical account in a world 
that I soon found coldly puts a monetary 
value on things you can do rather than 
things you merely know, 

I took my A.B. degree from 
College in 1924. Having a talent for writ- 
ing and vague literary aspirations, I 
majored in English. Asked what I expect- 
ed to do when graduated, I hoped to sup- 
port myself in some “congenial” literary 
job such as all young aspirants yearn over 
—bhookshop jobs, cub journalism, proof- 


reading, “something on a magazine,” and 
working meantime, of course on _ the 
‘great American novel.” At one or an- 
other of these I did labor for two years. 
Then disaster struck; I had a serious 
breakdown, and simultaneously decided 
that I would never amount to anything, 
really, in a literary way. 


When able to resume any work at all, I 


got a job in the ——— Bank, 

Mass., mostly because the hours were 

short, the work mechanical and easy. Yet 
\l I \ hes ; n this w n 








_437-A_ Penton Bidg., 
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'$30-$50 WEEKLY 


ELECTRIC REFRIGERATION 
_ and AIR CONDITIONING 

















RIGHT NOW there are jobs for thou- 

sands in Electric Refrigeration and Air 

Conditioning. Prepare for your oppor- 

tunity at home in aan time by U.E.1.’s 

low-cost, easy-pay pli engineer 

ing, Estimating, In 0 he gen 

un er a system that has brought out- 

ow A result ha TEN ye z Get 

practic al experi in our large. com- 

sletely equippe tL: aboratories. We'll help 

WELMELPS | sou get Big Pay Job. Hundreds of U. 

MEN GET JOBS E. I. trained men now employed by lead- 

**Got job with Mr. ing manufacturer list t and serv- 

H., one of men to ice organization Er yment Service 

whom you wrote oCered FREE f extra Send 
etter taking F coupon for Book of Fact 


wis at thing lever Utilities Engineering Inst., Est. 1927 
« * "** | 400-410 N. Wells St., Dept. 327, Chicago, I. 


Utilities Engineering Institute, Dept. 327 
400-410 N. Wells St., Chicago, III. 
| your Free Book telling about MY oppor- | 
‘onditioning and Ele tric tef eration 

e one that it tere 

| Air Conditioning. 0 Electric Refrigeration. | 


| NAME | 
ADDRESS 
CITY STATE 


CARTOONING 


PAY & Develop your ability with personal 


instruction from an internationally- 





t 


known cartoonist is exclusive, 
W El j successful method of drawing and 
creating ideas makes it easy to at- 


tain success. Write for details of this exceptional 


home-study course 


THE NATIONAL SCHOOL OF CARTOONING 
Cleveland, Ohio 









100% Improvement Guaranteed 
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PERFECT Ar tag 2 INSTITUTE, Studio 1362 
64 E. Lake St., Chic —— 








Earn better pay ! Get out of over- (hay 
alls! Learn PRAC TICAL % 4 
DRAFTING, If you’re a \} me 

Shop Worker, DRAFTING 
will put you in line a ge 
quick promotion. As { 

mechanic, DRAFTING 
means increased earn- 
ings, more pay raises. 
DRAFTING leads in 
all industries. Jobs open 
NOW! Aviation, Machin- 
ery, Automobiles, Build- 
ing must have draftsmen, 


LearnPractical” 


RAFTING 























At Home From 
an ENGINEER 







I'll train you on practical work by a method successful 
with thousands since 1900—and furnis! u all tools; 
also Drawing Table. No high school or jus expe- 
rience required. You must be entirely s d with my 
personal training until competent an ¥ sisted to a 


position OF money back. 


START NOW? 


Write today for free book on ‘“‘Draftsmanship.”” You 
must give your age. No obligations. Mail coupon below! 


raid 4M -i-T-) 4 


' ENGINEER DOBE, Div. 3392 Libertyville, IH. = 
BN . me your free book, ‘‘Suece il Draftsman 
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decrets of Success 


the opportunity that came out of the seem- 
ingly dead-end job opened the door to 
what has since become my life work. My 
health returned slowly but steadily during 
the two years I worked there. And second- 
ly, I discovered a hitherto unsuspected flair 
for business. Lastly, I found my literary 
talents were not to be utterly wasted for 
a new field of usefulness opened to me. I 
had submitted some advertising and pub- 
licity ideas to my boss and he gave me 
every encouragement to try them out. 

One day I noticed a window display the 

Schools had made in a local store. 
I investigated, then signed up for their 
course in advertising. This was the best 
investment I ever made. The course 
was superb; I can never say too much for 
it, nor for the wonderful spirit of the 
teachers behind it. No college course I 
ever took was better organized, so fasci- 
natingly presented, so thorough, so practi- 
cal. I studied nights and within eight 
months had obtained a job as a copy 
writer in the advertising agency, 
Boston. 

But meantime, realizing I would never 
get far in the business world without some 
stenography, I had also taken the 
course in speedwriting and touch type- 
writing (my expensive education never 
having included anything as practical as 
this). In two months I gained sufficient 
skill, along with studying the advertising 
course, to hold down the agency job, act- 
ing in frequent secretarial capacity to 
three men in my office, besides writing 
copy for many nationally-advertised ac- 
counts, 

Eventually, marriage cut short this 
promising career, or rather, interrupted 
it for several years. Then the depression 
wiped out my husband’s job and our bank 
account. Our need was imperative, but 
because of our small son I could not leave 
home to seek work. I got out my ad- 
vertising lessons, brushed up (one vast ad- 
vantage home study courses have over 
class-room education being that you can 
keep all your lessons in tangible form), 
and again took stock of myself. 

I reasoned that if I could learn a pro- 
fession by mail, I could also learn to com- 
mercialize it by mail. I took a last plunge 
and bought a home study course on mail 
order selling and through it developed con- 
nections by mail with small mail-order 
dealers and firms for whom I now have all 
the work I can do, writing booklets, fold- 
ers, and other forms of mail-order adver- 
tising on which I specialize. I keep my 
prices reasonable, turn out absolutely first- 
class work, and never refuse a client. On 
these principles I am building a business 
I wouldn’t swap for any job in the world. 
In slow seasons, I do sales letters for 
local firms. 

Altogether, I have home study courses 
to thank for; (1) focusing my theoretical 
education into practical saleability, (2) 
discovering to me my real talent, (3) 
winning me my first real job, (4) helping 
me create a job for myself when there 
were no jobs, (5) keeping my family to- 
gether when there seemed no hope, and 
(6) destroying forever any fear of the 
future because of “conditions.” 

—A. R. P., Rutland, Vt. 
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| don't waste valuable time. 


Small Inventions 
May Have Large 
Commercial Possi- 
bilities 


Inventions do not have to be 
complicated to be profitable when 
Patented. The 5c and 10c stores 
flourish on simple Patented products 
which are commercially successful. 
lf you have a Patentable invention 
—act to protect it. 


DELAYS ARE DANGEROUS IN PATENT MATTERS 
RECORD OF INVENTION 





































When you place your invention 
in our hands, we are in position 
to proceed at once to secure pro- 
tection for you. Our fees are rea- 
sonable, and, if you desire, we can 
arrange convenient terms of payment. 
We will send you our Record of Invention 
form FREE. This blank will enable ~ to make a 
sketch of your invention in proper form and have 
it witnessed in such manner that it may be of value 
to you as evidence should the occasion for evi- 
dence arise. In our book, we tell you how to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new principles. 
Most of them provide new methods of doing some every- 
day thing in a better way. These improvement Patents 
offer large chances for profit if commercially useful. The 
business world wants improved products and services. 

The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent. If you have an invention, you should send for 


this book AT ONCE. 





















Remember, inventing an article is one thing— 
securing the exclusive right to manufacture it, 
use it or sell it is another, Without a U. S. Patent, 
you cannot expect to reap the profits that your 
invention may make possible. Send at once for 
this book. After you get that, you'll know ex-  / 
actly what to do to protect yourself. j 
How your Patent Application is made; what ,/ 
kind of sketches or drawings are necessary; what 
other papers must be made out; how the Patent 
Laws protect you; why it is important to avoid 
loss of time in getting your application filed; 
and many other important points. Even a very 


simple invention if new and useful, may prove 
very valuable. You may have much to gain ard MAIL 
nothing to lose by sending for this book TODAY. COUPON 2 
| y 


OUR LOCATION IN WASHINGTON 


Our offices in Washington are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers. 


REASONABLE FEES AND 
CONVENIENT TERMS 


mH = Fax 
TT le 


NoW?! 





€& HYMAN BERMAN 


88-D Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 





We have served thousands Please send me your FREE BOOK, "Patent Guide for the 
of inventors in all parts of Inventor" and your "Record of Invention" form. 

the United States and we 

are able to serve you very NAME 

reasonably and extend lib- ADDRESS 


eral terms of payment. So 
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MACHINISTS’ 
Home-Study Course 
helps men get ahead 


Newly assembled specially priced these five re 

ent books give you the practical facts on modern 
machines. up-to-date methods, you need to advance 
in machine shop work. Take advantage of the other 
as found in books, to solve your 


man’s experience 
uur efficiency, with the new 


problems, increase ) 
Library of Modern 


MACHINE SHOP PRACTICE 


5 volumes —2000 pages—1600 Illustrations 


(A combined home-study course and reference library) 


rhis librar of machine shop practice was written 
for practical men, It gives you the best methods for 
every kind of machine shop work. It fully explains 
lathes, drills, and other machine tools and their op 
eration, automatic screw machines, speeds and feeds 
gear design and production, punch and die work 
metal finishing, ete., ete Plainly written , 

pletely illustrated the best kind of help to _ the 


machine-shop man who wants to advance himself 


No money down—special price—easy payments. 


FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., New York, N. Y. 
Send for te i free examination the Library of 

Modern Machine Shop Practice If satisfactory I will send 
150 in ) da ind $3.00 monthly until the price of 
{ iid. If not wanted, T will return the b post 

! ! (To insure prompt shipment write plainly and fill 

in all lines.) 





bie ds . 
S$ TOP worrying about the 


future. LOOK at these 
students and LISTEN 
to what graduates of the Hemphill 
Diesel Schools have to say: 


In charge of a Diesel plant for a large 
dredging company —Oden Rost 


! landed a Diesel job which tripled my 
former income." —B V Miller 


First pay check was $350 more than my 
tuition —Harold Ikemura 


Similar opportunities are open to you. Can 
you afford to let them go by? New 32-page 
book ‘March of Diesel’ just off the press. 
Send for your free copy today. 


HEMPHILL 
DIESEL SCHOOLS 


America’s Original Exclusive Diesel training 
institution, located only at addresses shown 


BOSTON, 116 Brookline Avenue 

NEW YORK. 31-32 Queens Bivd., L.I. City 
DETROIT, 2345 W. Latayette Bivd 
CHICAGO, 2006 Larrabee Street 

MEMPHIS. 431 Monroe Avenue 

LOS ANGELES, 2012 San Fernando Road 
SEATTLE, 507 Westlake North 
VANCOUVER, B. C.. 1365 Granville Street 


HEMPHILL DIESEL SCHOOLS 
use nearest address 

Please send me free copy of 32-page book, “March of 

Diesel and full information on your Diesel courses 


Name — a 


Street 
ree City Merg-( 











Secrets of Success 


WOULD NEVER HAVE 
PROGRESSED WITHOUT IT 


It was at the end of my freshman year 
at ———— College that I enlisted in the 
army in 1917. After two years in the 
service, I returned to my home town, 
disabled. The Red Cross office told me 
I was entitled to a college course and I 
entered University about the same 
time my claim was presented to the Vet- 
erans Bureau in Washington. 

It was not until half of the second 
semester was completed that I received 
word that I was not entitled to the college 
training but was entitled to take any cor- 
respondence course that I chose. Not 
being able financially to continue at col- 
lege, I selected a municipal engineering 
course with the Schools. 

While attending college, I was taking a 
co-operative engineering course. I would 
work two weeks for the city as a drafts- 
man, then spend two weeks in school, al- 
ternating every two weeks. When I found 
that I could no longer pursue my college 
work, I asked for permission to work 
steadily for the city, which was granted, 
and began my correspondence course, 
working at night, Being in the engineer- 
ing office with several college graduates, I 
obtained much helpful advice in my les- 
sons and made good progress with them. 

After completing about half of the 
course I found that my duties at the office 
were becoming easier and that I was able 
to take on much more difficult work. 
Gradually, I was assigned to designing 
storm sewers and sanitary sewer systems, 
including the computation of velocities, 
sizes and precipitation. At the end of 
seven years with the city, I was rated 
designer. 

In February 1928, I was offered a po- 
sition with the Terminal Company 
as a draftsman which I accepted. The 
salary offered was a big boost over my 
salary with the city and my first work was 
making track layouts and various maps 
of real estate lay-outs. At the end of the 
first year there was a call for a sewer de- 
signer and as I was the only one in the 
organization who had had considerable ex- 
perience in that work I was chosen for the 
job. (Incidentally, it meant $50 more a 
month in the old check book). 

For two years I designed and re-de- 
signed the sewer, water and air systems of 
the vast yards of the company which was 
spending $42,000,000 for the complete 
terminal. When construction work got 
under way, I was assigned to supervise and 
inspect the laying of various mains and 
laterals. It was wonderful experience be- 
cause it gave me first hand information as 
to the correct methods to use in the field. 
Besides I saw the actual installation of the 
work that I had previously drawn on the 
plans. I got a real kick out of that! Cer- 
tainly it was nice to know that I had had 
a part in the construction of the finest 
terminal in the world. 

My work with the terminal company 
ended in April 1933 when the terminal 
was officially opened to traffic. The coun- 
try was in the midst of a depression and 
for a year I was unemployed. In Jan- 


























The Most Sensational 
Business Opportunity 
Since 1929. 

Like turning lead into 
gold, hereis a business 
with Genate possibili- 
ties. Factories, Clubs 
Stores, Schools, 
Homes, spend millions 
every year for rubber 
mats. Think of your 
profit when a 
















Brand new. MAKES patented. Few men already start- # 
ed report unprec asented success. Wm. Eagle writes £% 
“Can't make ma fast enough. First weel 
brought over 200 mn od rs for $1.00 to $10.00 each. 
Flash from Harris says: ‘‘Orders enough to keep 
15 men busy all the time.’’ Gunter got big 
order from County Commissioners and now re 
ports: ‘‘Just signed up order for all grade 
and high schools.’’ No wonder responsible 
en are throwing everything else aside to 
establish local FABRIX factories. 
COSTS NOTHING to get complete facts. 
Just send name and address. We’'!! send Z 
description of simple hand machine that 

quickly slices old tire into strips, show you how patented method 
orms strips into thick, springy, long- wearts FABRIX Mats—how five 
cents worth of Junk Tires makes a $2 at; how you can start on 
a reasonable investment and build a sath bres so big, so fast, that it 
will take your breath away. Don't delay a minute. Write or wire to- 
day. All information is free 


FABRIX, Inc., Dept. 62 
325 West Huron St., Chicago, Ill. 














nN nswering advertisements in this magazine . 


LEARN SELLS 2/28 


a Failure! 
Secrets of Successful Salesmen making $4,000 to $10,000 
a year now available in fascinating Salesmen’s Home Train- 
ing Plan. Coming business boom bound to make good sales- 
men wanted everywhere at top salaries. Get inte the BIG 
PAY GROUP of Master Salesmen through ‘“‘knowing how.’’ 
Two books, ‘*TheKey toMasterSalesmanship”’ and ‘‘Mistakes 
Commonly Made in Selling’ sent FREE to men who want to 
getahead. Write forthem today. NATIONAL SALESMEN’S 
TRAINING ASSO., Dept.69-B,21 Elim Street, CHICAGO 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and office windows. 
Enormousdemand, largeprofits, Paul Clark 
says: smallest day $28.70. R. L. Reel made 
$920 intwo months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 437 N. Clark Street, Chicago 


Thee HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
every home. Many thrilling, practical, 
useful experiments and tests, entertaining, 
instructive, valuable, pointing the way to 
research and new discoveries. Many dia- 
ay and illustrations. Full cloth bound 
1.00. 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. New York, WN. Y. 


























y PLEASURE or PROFIT 


Prepare for profitable business or 
fascinating hobby, at home under 
i] guidance of qualifie od instruc tors. No previ- 
ous experience necessary, common school 
education sufficient. Many ‘earn while learn- 
ing. Our practical s studio methods also quali- 
fy for well-paying pogiens upon gradua- 

x on below at once for free 
book le t “Opportunities in Modern Photog- 
raphy’’, particulars and requirements. 

= oe oe os oe oe es 
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AMERICAN SCHOOL OF PHOTOGRAPHY 
3601 Michigan Avenue Dept. 1362 Chicago, i. 
Send booklet, ‘Opportunities in Modern Photography’’, fuli particu- 
lars and requirements, 
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Address... - . 22-22 = conn cone ecnccwcccccccccccccccccce 
Gis cnttesnecsnscncccenusemnsan Malan cvcesce — 


POPULAR SCIENCE MONTHLY 





ce slate 





—_ 


anata. to bee A 4 28 @ © BO =? Ob 


Set, Seed teed et A 











oY «ae 


pa Ai. 


An ENTIRELY NEW BOOK FOR 
TODAY'S NEEDS IN READING, 
WRITING and SPEAKING !¥e lars: 


st, latest 
abridgment of the new Merriam- ahaa. 
WEBSTER’S NEW INTERNATIONAL DICTIONARY, 
Second Edition; characterized by the same out- 
standing scholarship. Surpasses all other abridged 
dictionaries in authority, usefulness. 110,000 En- 
tries; 1,800 Illustrations; 1,300 Pages. Thin-Paper 
Style, Indexed: Cloth, $3.50; Fabrikoid, $5.00; Leath- 
er, $7.00; Limp Pigskin (dark blue , 
or natural), $8.50. Get the 
Best Handy-Sized . 
Dictionary. Pur- 
chase of your book- 
seller,or send order 
and remittance di- 
rect to the publish- 
ers. Write for fas- 
cinating New Quiz 
and Picture Game— 
FREE. ... G. & GC, 
MERRIAM CO., 708 
Broadway, Spring- 
field, Mass. 



















WEBSTER'S 
COLLEGIATE 
DICTIONARY 


FIFTH EDITION 


Make Glazed Concrete Products 


Wall glazing, 
bird- 


Pottery, tiles, novelties. 
waterproofing Make jars, 
baths out of sand and cement without 
molds or costly tools and glaze them like 
clayware. We show you how. Earn money 
in your own business. Send 10c for book- 
», details. 


NATIONAL POTTERIES COMPANY 
13 West 26th St., Room 22, Minneapoiis, Minn. 


vases, 








| eletemeyeelese) | 
| atHome 


Many Finish in 2 Years 
Go asrapidly as your time and abilities permit. 
Course equivalent to resident school work. Dur- 
ing the past 14 years, our graduates have been 
admitted to 531 different Universities, Colleges, 
Junior Colleges and Normal Schools—s0% of 
them without entrance examination. Also pre- 
pares for teacher's certificate and pre-profe: ssional 
examinations Mests al l preparatory educationalrequire 
ments for Business and Industry. Standard H.S. texts 
supplied. Diploma, ¢ redit f rH. S. subjects already 
aa. ag ay cts if dee ired. Tuition low 
iby a fiigi h School graduate. Send 























Specialized training isabso- 
lutely essential to Success 

today. Over 150 noted 
C '@) U rs AS Educators, Engineers and 

Business Men helped 
prepare our special instruction 
material, used by many resident 
schools and colleges, U.S. Navy 
and Province of Manitoba, Can. 
Train at home for best-paying lines 
of Business and Industry, as listed in 
coupon below. No interference with pres- 
ent earnings while preparing for better job. 
American School, Drexel at 58th, Chicago 


Mail Coupon for Information—No Obligation 
American School, Dept.H-246, Drexel at 58th, Chicago 


Tell me how to train for success in line — ked. 
} High School Course in 2 Ye 
Air Conditlontne Electrical Retrigeration 
Architecture ana Building Highway Engineering 
oe Engineering Liberal Arts (College) 
n 






























Avia Mechanical aaa 
Business Management Private Secre 

Civil Engineering ] Professional Accounting 
Complete Law In . Coaching 
Diesel Engineering Radio and Television 


] Salesmanship 


Drafting and Design 4 Steam Engineering 


Electrical Engineering 




















Secrets of Success 


uary 1934, however, I got a job with the 
CWA as a sewer designer, working at the 
City Hall in In the Spring of 
that year, the City of held a com- 
petitive Civil Service examination for 
draftsman in the sewer department. I 
took it and was rated first. The appoint- 
ment came a few weeks later and I began 
my duties in that department. The sal- 
ary was about half that paid by the ter- 
minal company but it was no time to 
quibble. 

In August 1935, I saw a notice that the 
Federal Government was offering jobs to 
engineers to work as resident engineer in- 
spectors on PWA work. I sent in my ap- 
plication and was appointed in December. 
Since that time I have been employed by 
the PWA at a good salary. 

With only two years of college, I realize 
that I would never have progressed as 
have without the help of home study. It 
has meant much to me. 


—H. B.W., Akron, Ohio 





HOSPITALS COULDN’T 
HOLD HIM BACK 

When I was in the sixth grade of a lo- 
cal school, I had the misfortune to break 
one of my legs. The bone failed to knit 
and I was unable to attend school. With 
the aid of a tutor I was able to complete, 
over a period of time, the necessary re- 
quired work for admission to the fresh- 
man class of high school. 

In the meanwhile my leg had become 
sufficiently strong to enable me, with the aid 
of crutches, to attend high school but after 
only six short weeks I again had a fall 
which disabled both legs through fractures. 

Faced with the necesSity of continuing 
my high school education out of the class 
room another tutor was called in, but 
this did not prove satisfactory. The ex- 
pense was too great and the fact that I 
was in various hospitals in several differ- 
ent states made progress very slow. 

It was at this time that I became in- 
terested in correspondence study and en- 
rolled for several courses with the Exten- 
sion Division of University. 
These .ourses were acceptable to the high 
school as credits toward a graduation cer- 
tificate, so I continued them until now I 
have to complete but one course to be 
graduated from the school. 

During this period I have completed 
courses in English, mathematics, science, 
economics, history, etc. Most of this work 
has been done while lying in a hospital 
bed under conditions which would have 
made obtaining an education in any other 
way impossible. I was able to work when 
I felt equal to it and as fast or slowly as 
I desired. 

If I am not able to attend the university 
and further hospitalization is necessary, I 
will be able to continue my education by 
means of the extension division, as many 
as one-half of the university credits being 
attainable by the correspondent student. 

Without the aid of correspondence 
study, I should hate to think of the dis- 
advantages which I would have to over- 
come when and if my legs ever become 
strong enough to be of use to me in making 
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pen a living. —C. S., Madison, Wis. 
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Amazingly Easy 
Way to Get into 
ELECTRICITY 





LEARN TO EARN MORE 
MONEY OR GO INTO 
YOUR OWN BUSINESS 


Whether your age is 16 or 40. Let us train you to 
prepare for positions that lead to better Salaries in 
Electricity—NOT by home study, but by an amazing 
modern method right here in the big Coyne Shops 
that gives you a pr: actical Training in 90 days! 
Getting into Electricity is easier than you imagine if 
you choose the right method. You don’t need pre- 
vious experience or need a lot of book learning. 
Start any time. 


FINANCE YOUR TRAINING! 


Mail the coupon below and I'll send you all details of 
my finance plan. Under this plan you can get your 
training first and then pay for your tuition later in 
small monthly payments extending over an 18-month 
period, starting 5 months after you start school. 


Learn by Doing—In 90 Days 
in the Big Coyne Shops 


I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! In 12 brief weeks, 
in the big shops of Coyne, we train you by practical 
shop work ...ona great outlay of Electrical apparatus, 


Many Earn While Learning 


If you need part time work to help pay your expenses 
we may be able to help you if you will write and tell 
us your problems. When you graduate we'll give you 
lifetime employment service, 


DIESEL, REFRIGERATION 
AND AIR CONDITIONING 


Right now we are including additional instruction in 
Diesel Engines, Electric Refrigeration and Air Con- 
ditioning without extra cost so your training will be 
more valuable to you. 


GET MY BIG FREE BOOK! °°: 


great chance to get into Electricity. This school is 37 





years ol Coyne training is reliable. You can find out 
everything absolutely free. ar 4 mail the 
coupon and let us send you the big, free 
Coyne bo ok with photograp! 3+. facts... 
opportunities. Tells you how ‘many earn 
expenses while training and he Ww we assist 
our graduates in the field. No obligation 
to you. So act at 
once. Just mail Mae. R Ge 
coupon. Lit, 

; ait 


COYNE ELECTRICAL SCHOOL 


500 S. PAULINA ST., Dept. 27-73, CHICAGO, ILL: 


SEND NOW FOR FULL DETAILS! 


H.C.Lewis,Pres., COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Dept. 27-73 Chicago, tlinois i 








Dear Mr. Lewis: Without obligation send me your 
big, free catalog with facts about Coyne Training I 
and details of your **Pay-Tuition-After-Gradu- 
ation’’ Plan. { 


: 


Ce 5-644-04000050000%00 00080 ee 


== Mail in envelope or paste on a postcard «ms 
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Ask yourself these frank questions— 

‘dm I earning enough money to get 
married?” 

“Is there a prospect of my ever earning 
enough money to marry?” 

If the answer to both questions is “no, 
you are in a quandary! 

MAKE yourself worth more money! 
Many, many other bewildered men have 
found the answer in more training. This 
coupon was their very first step. 


” 







INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 7606-J, Scranton, Penna. 
Without cost, please send me full particulars about 
bject before which 1 have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


Sanitary Engineer 





Architectural Draftsma Steam Engineer 
Khu 4 l tu at i 4 Marine I ngineer 
Cont tor and Builder Bridge Engineer 
t 1 Draftsman Bridge Foreman 
tru ral kngineer Building Foreman 
lect il Engineer Diesel k.ngines 
lect Lighting Aviation | rines 
lelegraph Engineer Automobile Work 
Lele; e Work audio Plumbing Steam Fitting 
Management of Inve ne Heating | Ventilation 
Mecha i nginee 
{() M ur Drafter — y 
Pa rr er M ist ives 
be Iry Practice oreman 
Reading pl 1 
Heat Treatmer f M ‘ Coal Mining 
he Metal Worker Chemistry Fruit Growing 
Welding, Electr ‘ (ins Navigation Agriculture 
Civil Engineer lPoolmaker Cotton Manufacturing 
Highway Engineer Woolen Manufacturing 
Surveying and Mapping Poultry Farming 
BUSINESS TRAINING COURSES 
0) Business Management Business Correspondence 
[ils trial Management Lettering Show Cards 
Iraflic Management () Stenography and Typing 
Cost Ac intant Civil Service Mail Carrier 
(’. P, Accountan Railway Mail Clerk 
Book keeping gna () Grade School Subjects 
Secretarial Work French [) High School Subjects 
Salestmanship panish College Preparatory 
Service Station Salesmanship First Year College Subjects 
Advertising English Illustrating Cartooning 
DOMESTIC SCIENCE COURSES 
Professional Dressmaking Millinery 
and Designing oods and Cookery 
Home Dressamaking Tea Koom and Cafeteria 
Advanced Dressmaking Management, Catering 
ime ° . ooo AGE 
iddresa 
(ety ite 
Present Position oebcessescncnscoscosoecoses cocececces 
If vow reside in Canada, send this coupon to the 
International Correspondence 8S « Canadian, Limited, 


I 
Montreal, Canada 


BIG OPPORTUNITIES AS 
AN EXPERT PHOTOGRAPHER 


\ ! f b 
career he World pro 
f ! l t ‘ Vew 
! 1 Ad a] ipher 
M ‘ l , 
\ 1 At 
t i St t Ir 


“Write for FREE B 
NEW YORK INSTITUTE OF PHOTOGRAPHY 


PHOTOGRAPHY 10 West 33 Street (Dept. 5) New York, N. Y 


RTOON vour way 
7 SUCCESS! 


RO) DON’T COPY - LEARN TO ORIGINATE! 


4 
RAYE BURNS will teach you HOW to CREATE 
ORIG r: AL CARTOONS at home that you can 
SE 


succor 









I ut urse has 26 lessons and 600, a 
yen ~? é . 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Ohio 








New Ideas 


FOR HOME OWNERS 









PNSTALLED along the en- 
tire length of the roof 
ridge of a house, a new storm- 
proof vent provides an eth- 
cient and inconspicuous meth- 
od of ventilation. Made of 
sheet metal and designed for 
application to existing build- 
ings as well as those under 
construction, the device serves 
as a valve, allowing the warm 
inside air to escape and the 
fresher outside afr to enter. 
Due to the fact that warm 
air rises and colder air tends 
to descend, the valve pro- 


duces a continuous circulation of 
levels possible to leave the ventilator open dur- 


drawing fresh air in at the lower 


This roof vent provides 
automatic circulation 
of air for small build- 
ings. Below, a private 
home equipped with the 
new ventilating system 


air, also is made for drainage, so that it is 


and exhausting the old air at the highest ing rain storms without having water en- 
point in the structure. Being automatic, — ter the building. 

the system requires no mechanical blow- Because of its pointed shape, the vent 
ers. When not in use, the valve can be forms a natural ridge, blending into the 
closed by means of a damper. Provision — general contour of the roof. 





Easily applied to a plaster wal! with 
nails and cement, this new wall board 
is surfaced with a veneer of beauti- 
fully grained wood, as shown at right 





NEW DECORATIVE WALL BOARD 
HAS WOOD-VENEER SURFACE 


A THIN veneer of beautifully grained wood 
applied to sheets of insulating material forms a 
new type of wall board for use where wood- 
paneled effects are desired. Shaped to resemble 
regular lapped-edge planking, the material is 
available in eight and ten-foot lengths and six 
and nine-inch widths, and can be applied direct- 
ly to plaster walls with cement and nails. Aft- 
er being put in place, the wall board can be 
stained, varnished, rubbed, or given any other 
finish applicable to ordinary wood. 
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PROFITS | 








APPROPRIATIONS | 
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POLICIES 





| PLANS FOR 
| FINANCING 


Become an 
Expert Accountant 


The Profession that Pays 


The demand for skilled accountants — men who 


really know their business —is unceasing. Big corpora- 
tions are in constant pe ed of expert counsel in Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management, Finance. Men who prove their qualifi- 
cations in this important branch of business are 
rapidly promoted to responsible executive positions 
—given an opportunity to earn real salaries. 


Send for This Book—It’s Free 


Are you ambitious to make a real success in business— 
to fit yourself for positions paying $3,000, $5,000, $10, 000 
a year and even better? Then you will find LaSalle’s 64- 
page book, ‘‘Accountancy, the Profession that Pays,” of 
the greatest help and inspiration—< ind—LaSalle will send 
it to you FREE. For the sake of a brighter future, clip 
and mailthe coupon NOW. 
=—_== Find Yourself Through LaSalle! =mam: 


. * * 
LaSalleExtension University 
Dept. 283-HR Chicago 
I should be glad to have details of your 
salary- increasing plan and a < -Oopy of 
Ten Years Promotion in One,”’ all 
without obligation. 
O Higher Accountancy 
O Business Management 
OC Modern Salesmanship 
OTraffic Management 
O Railway Station Mgmt, 
O Railway Accounting 
O Law—Dedgree of LL.B. 
j]Commercial Law 
OIndustrialManagement 
Oi Factory Management (O™Modern Foremanship 
C PersonnelManagementU Expert Bookkeeping 
0 Modern Business o¢ A. Coaching 
Correspondence 0 Business English 
O Credit and Collection OC Effective Speaking 
Correspondence O Stenotypy-Stenography 






Name____ 
Present Position 


Address mabecana 








Make $30, $50, $75 a Week 
Learn at Home This 
Simple, Practical Way 

More and more trained Artists are 

needed each year. Hundreds of maga 

zines, advertisers, newspapers, printing 
houses, etc., pay good money for art 
work. Our simple, proven, personalized 
es % ikes it fun to learn Commer 

Cartooning and Designing 
ar HOME, in spare time. 


Big Artist's Outfit Given 

$76 a Week | Drawing board, paints, brushes and 
—that’s what our} all materials you need to learn and earn 
student, H. — of | come with very first lessons. Actual fun 
Fenna., learning to draw this new way. 


de ove by 00 
Ha made over FREE BOOK 
$3000 for W.R.K Our big Free Book describes latest 
of Newark, N.J.He | developments and wonderful opportuni- 
writes that just two | ties in this fascinating field; gives full 
contracts brought | details of this simple, practical method 
him that neat sum! | Pej]; all about our graduates—their 






$125 a Week uccesses—what they say—actual repro 
J. R. of Syracuse, | ductions of their work—and how they 
N.Y., writes: ‘Since corned good money even while learning. 


completing yo ur Mail 
course I have earned 

as high as $125 a 
week"’. No 


Free Book shows how £ 


coupon below or 
postcard today. State age 
salesman will call.) 







— Washington School of Art, Studio 332 . 
g  1115--15th St., N.W., Washington, D.C. 2 
@ Please send me, without obligation, your 4 
y Free Book Art for Pleasure and Profit’’ y 
5 a 
+ Name Ave i 
i 2 
g Adare i 
' 4 
r City State i 

4 
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| CIRCUIT BREAKER TAKES 
| PLACE OF FUSE BOX 


Fuses no longer are a necessity in home 
electric circuits that are equipped with a 
new protective device just marketed. 
Housed in a molded, sealed cabinet, the 
apparatus is connected to the main elec- 
tric feed line. When a short circuit oc- 
curs, a thermostatic strip heats up and 
expands, opening a silver-tipped contact 
bar which shuts off the current flow. After 






The contact mech- 
anism of the circuit 
breaker. The pencil 
points to the com- 
mon central contact 


When a short circuit 
breaks the contact, 
it can be restored 
by moving a lever 
after the short cir- 
cuit is eliminated 


the “short” has been located and fixed, the 
device is reset by moving a lever to the 
“on” position. Unlike a fuse box, the 
circuit breaker requires no replacement 
parts. 


uUestions 


os 
FROM HOME OWNERS 


stored in 


Is there 


Q.—AN UPHOLSTERED chair 
my cellar has developed mildew. 


any way that this can be removed? 
G.T.N., Milwaukee, Wis. 
A.—BrvusuH the fabric thoroughly to 


remove the excess mildew and then sponge 
the chair with a soap solution containing 
a small amount of ammonia. 


Cleaning Oil-Stained Concrete 


G.R.A., DENVER, coLo. Although there 
is no completely satisfactory method of 
removing oil stains from a concrete floor, 
they may be partly removed by soaking 
the stained area with gasoline and then 
mopping it up with blotting paper or some 
other porous material. This should be 
done several times for best results. 


Loose Pipes Cause Rumble 


V.D.L., LITTLE ROCK, ARK. Loose hang- 
ing pipes may cause a rumbling or a rat- 
tling noise when faucets are turned on or 
off, due to vibration of the pipes when the 
water flow is (Continued on page 18) 
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$1260 T0 $2100 YEAR 


MANY 1937 
APPOINTMENTS 


| Common education usually 
sufficient. Influence 
not necessary. 





City Mail 
Carriers, Post 
Office Clerks 


Clerks and carriers now get 
$1,700 the first year regular 
and automatically increase 
$100 a year to $2,100 and 
$2,300. Men-women 18 to 45. 





« 
Railway Postal Clerks 
Railway Postal Clerks get $1,900 the first 
year, on regular, being paid on the first and 
fifteenth of each month. ($79.17 each pay day.) 
Their pay is quickly increased to $2,450 a year 

+ a month.)—Men 18 to 35. 
- - > aa a 


TRAVEL FOR “ae SAM” | 








Customs Inspector 


Salary $2,100 to start. Men 21 to 45. Work 
connected with examining merchandise entering 
the country from foreign parts. 


File Clerk 


Open to Men-Women 18 to 50. Entrance sal- 
ary $1,260-$1,440 year. Appointments as File 
Clerks and Clerks in the Departments at Wash- 
ington, D. C., are made from this examination. 
New Social Security Laws may mean thousands 
of appointments. 


Many Other Positions 


Many other Government positions are obtain- 
able. Fill out the following coupon. Mail it to- 
day—now, at once. 

his may result in your getting a_big-paid 


government job. 


FRANKLIN INSTITUTE, 
Dept. T257, Rochester, N. Y. 


Gentlemen: Rush to me, FREE of charge, 


list of U. S. Government big pay jobs. Send 
me FREE 32-page book describing salaries, 
vacations, hours, work, and full particulars on 


how to get one of these jobs. 
Name 


Address 


advertisements in this magazine. ] 
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Genuine Leather Ties ‘-!" 5 !'"' | 


Z it Bow 
M B New fancy patterns in | 
eae l | i lh Cleaned with a 


CENTURY TIE CO. 
| Dept. K, 2345W.GrandBivd.,Detroit,Mich. 


-STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- | 
dents from every state and many foreign countries. 54th 
year. Enter March, June, September and January. 
Write for Catalog 


Learn Profitable Profession 
in QO days at Home 


| 

| 

| 

Salaries of Men and Women in the fascinating pro- | 
fession of Swedish Massage run as high as $40 to 

$70 per week but many prefer to open their own of- | 

ce arge incomes from Doctors, hospitals, sani- | 

yf tariums, clubs and private patients come to those | 

who qualify through our training. Reduc- | 

yo alone offers rich rewards for special- | 
ist Anatomy charts and supplies are 
& given withour course. Write for details 

National College . Jig +4 & | 
i> Physio - Therapy, N. Ashiand 

Avenue, Dept. bo. y -* m. | 


CIVIL SERVICE 
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Infor- I ed ! f SELI 
mation ON SIGIIT ig | it ord | 
y ih nd ! t ! 
Free pee . 1" cael Per se | 
N ibility needed. Let us s} ou 
° ! can MAKE $ pA DAY Send | 
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Today | 





527 College Ave., Angola, Ind. 
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Establ 1 180 Send for our Civil Service Catalog 
Colambian Correspondence College Washington, D. C. 








|} sent you free upon request. 


and multiplies, as 
| ely a ‘$100 machine yet it cost 
| $2 95. Weigl 1 ounce Not a toy 
larante¢ we whe inship. Perfectly ac 
curate ghtning fast. Sells on ght to 
bu men storekeepers, students > 
home all who use figur 


Become a Convincing 


SPEAKER! 


Why sit sphinx-like while other men—with 

less knowledge, less ability than you 

—are springing to their feet and pre- 

senting their ideas in a way that im- 

mediately inspires confidence, fits them in the minds of 

listeners for positions of responsibility and power? Learn to 

speak powerfully, convincingly—to address audiences of 

business men with poise and self-possession. Learn to 

organize your thoughts— capture the interest of your listen- 

ers—drive home the arguments that win. le a power ta 
reckon with in your company and in your community! 


. . sai 
Win Greater Success in Business 
At home, with LaSalle’s help, you ean quickly develop your 
ability asa — speaker Have made wonderful progress 
in speaking to assemblies of sales smen’’—*‘ Your course has 
helped me on yd measure’’—‘‘Gave me power I never 
possessed before or dreamed of possessing’’—these are but 
a few of the tributes paid to LaSalle home-study training in 
Effective Public Speaking by those who have enjoyed its 
benefits. Low cost; easy terms. Complete details in attrac- 
tive 32-page book, ““‘The Power that ore Success,”’ 

Ask for it TODAY. 


LaSalle Extension University, mtn 283- . Chicago 


New Adding ‘Machine 
Fits Vest Pocket! 











Write at once for en Ci 
Sample Offer and Mon- AGENTS Costs 
ey-Making Plan. 100°; Profit ! y 
C.M. Cleary, Dept. 58, 303 W. Monroe St., Chicago 








demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
epray painting and collision wor 
Special! low rates Write t day. 
MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 


Re-String Rackets at Home 


eet oan err MONEY 


“_ easy, pleasant, p 

ae “ “y No experience 
require Le in a 
PEW MENU TES I sup 
p everythit needed. 


I: rn $50 to $100 cash ir 
’ SRNR sees tine ket 
a al ICK—write for de- 
* tions, postparl.. SOC today, FREE 
W. A. BICKEL, Dept. F-2, 809  thadicon St., Chicago, tli. 


MAN IN EACH TOWN 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 
GUNMETAL CO. Ave.F, Decatur, Ill. 
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Set Permatex Silk Strir 











FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature. Free carrying case and typing 
course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc., Dept. 153-2 
815 Fourth Avenue, New York, N. Y. 








FOR BUILDING A PERMANENT PROFITABLE 
LAWN MOWER SHARPENING BUSINESS 


Plans tell how to build a paying business — 
right in your own basement. $30 to $50 ( y) 
me nthly in spare “00 
time alone. .* SCC. 
unnecessary. Big 
catalog and com- 










perience 
descriptive 
plete plans. 

MAIL POST CARD . 


THE FATE-ROOT-HEATH co. 
537 Bell St. Plymouth, Ohio 
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Earn Cash at Home! 


We paid M. M. $267 in 3 weeks for 







exceptional ‘‘cellar crop’’ patented 
ishrooms! Big free picture book 
tells if your cellar, shed, barn suit 
ible. We buy all crops thru ten 
Write today. (Estab. 
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UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 103, Chicago 
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intensive course complete in one 
fundamentals of Refrigeration, 
Approved by e luca- 
45th year. Catal 
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METAL CAST PRODUCTS CO. 
Dept. E 1696 Boston Road New York, N. Y. | 














QUESTIONS FROM 
HOME OWNERS 


(Continued from page 17) 


started or stopped. This condition is eas- 
ily remedied by supporting and fastening 
the pipes securely to prevent any possi- 
bility of sagging. 


Heater Thaws Frozen Pipes 


N.L., TERRE HAUTE, 
tric reflector heater is a safe and excel- 
lent substitute for a blowtorch when 
applying heat for the purpose of thawing 
out a frozen pipe. 


IND. A small elec- 


Papering Over Cracks 


to apply wall paper 


(.—1s 1T possible 
The plaster 


over a long crack in a wall? 
is merely cracked, not loose. 


A.—craAcks such as described are due 
to settling of the house, and may show 
through again if merely patched with 


plaster. In addition to patching, the entire 
panel of the wall can be covered with a 
special lining cloth over which the wall 
paper may be applied. This keeps the 
crack from spreading and showing through. 


Low-Cost Covering for Pipes 


M.W., DULUTH, MINN. A cheap and ef- 








fective covering which will keep pipes | 
from freezing can be made by wrapping | 
the pipes with old cloth, then with layers | 
of newspaper, and finally with strips of | 
burlap. This covering should be made 
from four to five inches thick to provide 
adequate protection. 


Food Stains on Table 


L.R.B., WHEELING, W. VA. Food stains 
can be removed from polished woodwork 
by washing. Obtain some “green soap” 
from the drug store and put a teaspoonful 
or so on a cloth dampened with warm 
water. Run this over the surface until 
you get circles of froth. Wipe off the 
lather with another rag moistened with 
lukewarm water, and, finally, rub with a 
clean, soft, dry cloth, used with the grain 
of the wood. Pure white soap can also 
be used. 





Water-Tight Doors 


Q.—DURING heavy rainstorms, water 


often leaks in under the bottom of our 
front door. What is the best way to pre- 
vent this?—R.G.S., Frankfort, Ky. 


stripping obtainable in 
any hardware store applied to the door 
should check leaking, or you might in- 
stall a new leakproof threshold plate just 
placed on the market. This unit fits any 
door and has self-draining features that 
make it completely water-tight. 


Rock Salt Kills Weeds 


Q.—THIS SPRING we plan to fix up an 
old tennis court now overgrown with grass | 
and weeds. How can we kill this vegeta- | 
tion?—D.C., Roanoke, Va. 

A.—A SATURATED solution of rock salt 
in water will check the weed growth. It 


A.—WEATHER 





works best if it is applied in the early 
spring, 
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| PLANETS’ ATMOSPHERES 

EXPLAIN THEIR COLORS 

Where do the planets get their colors? 
Recent studies of their atmospheres, ac- 
cording to Dr. Henry Norris Russell, 
Princeton University astronomer, have 
finally explained the hues of the most 
conspicuously tinted members of the solar 
system—Mars, Uranus, and Neptune. 

Mars, the “Red Planet,” owes its fa- 
miliar ruddy hue to oxidized iron that 
stains its rocks. In the thin Martian at- 
mosphere, ultra-violet rays of sunlight 
penetrate farther and produce a layer of 
ozone much nearer the surface than in the 
case of the earth, where this powerful 
oxidizing agent is found only in the upper 
air. Hence rocks containing iron are 
colored much redder upon Mars than up- 
on the earth. 

The striking green color of Uranus and 
Neptune is less familiar to amateur star- 
gazers, but only because Uranus is barely 
visible to the naked eye and Nepture can 
be seen only with a telescope. Until re- 
cently it has puzzled astronomers. Now 
it is known to be due to methane, or 
marsh gas, which has recently been dis- 
covered to make up a large part of the 








two planets’ extremely dense atmospheres. 
Under such high pressure the gas acts as 
a light filter and strains out red and 
orange rays from the sunlight that Uranus 
and Neptune reflect, leaving their light 
predominantly green. Laboratory experi- 
menters have lately duplicated the effect 
on a small scale. 


PLANES GIVE SUN BATHS 
FAR ABOVE THE EARTH 
Sun bathers may now take their solar 
baths thousands of feet above the ground, 
in airplanes flown by an eastern flying 
service. The fuselages of several air- 
planes have been rebuilt with special 
transparent covering material over the 
sides and top, permitting sunshine, along 
with the beneficial ultra-violet rays, to 
enter. The craft are divided into com- 
partments which insure privacy to nude 
or seminude sun bathers. It “ claimed 
that at altitudes of 3,000 to 4,000 feet the 
sun’s rays have so much more gh verte 
ness that a ten-minute sun bath above the 
clouds is equivalent to exposure to sun- 
shine at sea level of one to two hours. 


BRIDGES AND TUNNELS 
ARE TRAFFIC BAROMETER 

A READY-MADE traffic laboratory is pro- 
vided for officials of the Port of New 
York Authority by the numerous bridges, 
tunnels, and ferries which link the bor- 
oughs of New York City with each other 
and with New Jersey. Depression and 
recovery, good and bad weather, and the 
opening of new highways can all be traced 
by means of traffic patterns. Among the 
interesting things shown by the records of 
automobile traffic is that the traffic volume 
on Wednesday is usually a fair average 
of the number of vehicles passing during 
the week from Monday to Friday, while 
week-end traffic has no apparent relation- 
ship to that of the corresponding week. 
Traffic during the months of May and 
October is very nearly “average” for the 
entire year. 
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4 of extra cost 
—send the 
@ coupon for 


details of our amazing new plan. It 
tells you how to get a big assortment 
of beautiful gifts that you can paint. 








This Magic Box 
Tums Spare Time Into Money/ 


We show you how and give you the You can join now on the easiest plan ever 
complete outfit illustrated above. Also offered. Coupon brings full details. 
Free Idea Book which has started hun- FREE Book on Decoration 
dreds making easy money! Mrs. H. L., Mail the coupon NOW for the beau- 
Illinois, says “I made $100.00 in i tiful new book on home decora- 


week.” Mrs.A.K., Virginia—‘‘ My‘sales FREE! A. new plan» for. , 





























were $500.00 for 5 weeks.” R. M. P., starting y 

“af 7 . § g you at good mon- 

Illinois—‘‘I did $3,500 worth of busi- ey at once will also be 

ness last year and over $12,000 worth included. Do this 

this year.”’ A real desire to make mon- — pen A pe 

ey is all you need to make a big suc- FIRE 

7 eel ; : f - SIDE 
cess. at Fireside work—No tiresome a” — INDUSTRIES. 
study—You learn by doing. It is fun dec- Dept. 51-B, 





Adrian, Mich. 
Send FREE book and 
details of your new plan 
Also how to get the big 
artist's outfit. 


Orating beautiful gifts and furniture. You 
make good money practically from the 
start. Our FREE book tells you how. Send 
for it. 
No Experience Needed 
You need no experience to succeed at 
Fireside work and make excellent mon- 
ey. We help you and show you how, Address 
FIRESIDE INDUSTRIES 

Dept.51-B, Adrian, Mich. 


JE A PASSENGER aaa, 
_Traffic Inspector or 


RELIABLE, ACTIVE MEN—19 to 50—make go odd ri 
as Railway and Bus Pa ssenger Tra c Inspector 


. State 


PRINTING 


offers BIG PROFITS 


Cards, Stationery, Circulars, ete. 
Easy rul s. Sold direct from fac- 
tory only. Doesraised printing like 


























Our short, home-study course Sh 
oe trains you quickly and upon comple g engraving. Junior press, $5.90. 
On iif rae hd gg pda denen Dod Le). pole hat tai Larger, $11; power, $147. Do Your 
vs e tart, or refund tuition xperience nd 
rings rap id d advanicen rent, intere ting work in & Own Printing: Save Money. Pays 
growing fie ant demand. Free Booklet. for itself in short time. Write for 
iit . “Standard ‘Business Training Institute full details. THE KELSEY Com- 
- 302, Buffalo, N. Y. pany; P-33, MERIDEN, CONN. 





Earn While Learning at Home! 


TELEVISION, PHOTO 
PupLIC AooMESS 
Many R-T-I Trained Men | PHILCO 





HAVE YOU A 








@ for recent | Jobs~-$5-$15 in spare time | ZENITH 
es REAL sane. More trained s by fo enow 


number of our big magazine, showing how 
to make better pictures and earn money. 
AMERICAN PHOTOGRAPHY 
141 Camera House, Boston, Mass. 


nick, easy, RTT WAY and 46 

JOBS Endor oe n ? other 
REAL PAY Behan ; for bi OF mfars. 
RADIO AND TELEVISION INSTITUTE, Inc. | endorse 
12130 Lawrence Ave., Dept. 202, CHICAGO, ILL. | R-T-1 








‘ 


To help you answer these 3 questions: 


"| ite . _- 1 What are today’s oppor- 
: ste ee “tunities in Drafting? 






2-will I like the work? 










3- Can I learn Drafting 
“readily? 


Beginning Lessons in re 
Orafting r ee 
12s Coser. Seen See Prove That You Can Qualify 


The “higher ups’ see his work. If it he 2 lessons will be sent abso- 
is good, advancement is sure and !utely without obligation. In the 












Before anything can be made or _ ing tracings, constantly profiting by 
built, the draftsman first must 


draw it. Building trades, transpor- 


ca rammnumaeturing, AL depend steady, privacy of your ov rooin, look 
me ans first call for the Drafisman! Orafting Experience — —— wna bn ony 15 
a 10 fraauanly youar ec 

Orafting Opportunities NOT Necessary step by step—how thoroughly 


You can master Drafting readily you master each point— how, as 


Growing Daily 

Drafti ie : aie by home study because you learn time goes on, you can pass from 

rafting welcomes ambitious men and advance exactly as profes- araw beginning to complete 

offers good pay to start, with gional Draftsmen work with mastery of Drafting able to 
splendid opportunities for promo- ‘T-square, dividers and drawing vet and hold a sleasant rofit- 
tion. One of the steadicst of all lines. board. Actual working conditions are el * | 1 Pr oa , I 
Right from the start, the beginner duplicated. Thousands of successful 4% le, steady Job, Such a future is 
works side by side with experienced graduates enthusiastically endorse well worth looking into RIGHT 
men—inking in their drawings, mak- our methods. NOW,so... write TODAY! 


American School « Dept. DD-246¢ Drexel Ave. at 58th St. « Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 
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o/c FREE ELECTRICAL BOOK 
Py TELS YOU HOW 


you Too 
can train for a 

BETTER JOB and MORE 
MONEY in ELECTRICITY 


Do you w int a BET TER JOB 
MOR MO S| and a future fre 
oom Se » Worr f AL :d for my 
big free > ctrical Book Today and 
learn the FACTS about the amazing 

port ities in I tricity AND 

how this new modern, up-to-date 
Practical Home Shop Training can 
help you qualify for these oppor- 
tunities. 


PRACTICAL SHOP TRAINING 
ON REAL ELECTRICAL 
EQUIPMENT AND APPARATUS 
— RIGHT IN YOUR OWN HOME 


“‘Learn-by-Doing™ becomes a fact 
with this fa nating, new, modern, 
up-to-date Practical Home Shop 
Drainir in FE r y. With your 
instru m rial, yu get El 
t il f p , Apparatus, T 
nd Si l h which you learn 
to do REAI PR A\CTICAL WORK 
just like you would do out on the 
t Don't you agree that this i 
n the most PRAG 


lraining in America? 


OPPORTUNITIES TO EARN UP 
TO $5.00, $10.00 A WEEK AND 
MORE WITH SPARE TIME 
WORK WHILE TRAINING 


We tell you how to DO these jobs, 


furnish real electrical equipment and 
ipple for m &t them, and give 
you valuable Sales and Ady rtisi 
helps to show 4 tho w to Sell Your 
Services. In fact, it ould take 
only one or two all jobs a month 


AY CO Te .3 ce the training 
TRAINING IN RADIO, REFRIGER- 
ATION, AIR-CONDITIONING, 
DIESEL ELECTRIC POWER and 
MANY OTHERS INCLUDED 


My book also tells how E. I. Train 
ing helps YOU toINCREASE YOUR 
EARNING power still more by in 
clud ling in these big, im 
portant branches of Electricit I ! 
or in industry 
one a complete field 

you getall of the e¢ and morein E.I 
Practical Ho hop Training. 


GET INTO A | GROWING FIELD 
FOR A BIG PAY FUTURE 


rt r i? Ara eapadens Stal, get 
10 a fi t is growing and ex 
iding A nto a field where op 
tunities for REAL JOBS and 
EAL MONEY await the 
PRAINED MAN, 
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Na for these jobs. 
ma MI r BI 


‘TRAINED. In fact 
you want the BEST, the most 
Thorough vx 3 : omplete, th 
most PRA \L Training, 
can buy We believe E. I. 
Practical Home Shop Training 
To ae That Kind Of Training. 
But * don't wa you to take our 
Ww rd fe rit. We you to judge 
for y elf the ¥ 2 of this new 
modern t to-date Training method 
vh \ rnon Real Electric 
Equipment und Apparat ! right 
your own h So send for my Big 
Electri 1 Book TODAY 
formation on this 
teresting and Pr 
t | ’ 
1 
it 
t 


new easy, in- 


ber thi book c t you n mee 
1 4 1our 

ion and NO Ns 
CALL ON YOU, 


é H. W. Petersen, President 
Dept. 77-B, ELECTRIC 
t Hinsdale, Illinois 
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“Learn By 
Doing” In Your 


Own Home 
With this big 





and do many real 
Electrical jobs, to 
make your trair 





Use Equipment 
for Many 
Money Making 
Jobs! 

A great deal of 
this equipment 
can be USED in 
dc nany profit 





ab spare time 
"ane #3, profitable 
yecause you will 
have no expense 
ft the material 
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Get this 
Interesting 
Valuable Book 
TODAY! 
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vet d you 
ndir 4 rest 
w? lan’tit worth 
estigating? Ask 





the ambitious man 
or young man anx- 
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ELECTRIC EYE GUIDES 
GIANT TELESCOPE 

OPERATING with hair-breadth accuracy, 
a delicate electrical mechanism developed 
by two University of Wisconsin scientists 
automatically keeps an astronomical tele- 
scope trained on a star. Heart of the ap- 
paratus is an electric eye, which is made 
to control the telescope-turning mechanism 
to compensate for the rotation of the 
earth. Although still in the experimental 
stage, recent tests of the device on the 
sixty-inch telescope in the Mount Wilson 
Observatory in California showed that 
even when deliberate errors were intro- 
duced into the driving mechanism of the 
telescope, the photo-electric guide cor- 
rected them. 

The electric-eye mechanism is trained 
on a star so that starlight strikes a 
reflecting knife edge and splits into two 
beams. These are made to shine alternate- 
ly on the light-sensitive surface of the 
photo-electric cell. If the telescope is not 
correctly aimed, the light will not be cen- 
tered perfectly on the knife edge; thus 
one of the split beams will be stronger than 
the other, causing a variation in the flow 
of current through the cell. This current 
variation, when amplified, is made to con- 
trol the electric motor which swings the 
giant telescope into position. 

In some cases, the amount of starlight 
striking the device is so small that it must 
be amplified a billion billion (1,000,000,- 
000,000,000,000) times. The guiding ap- 
paratus is expected to be especially useful 
for taking astronomical photographs. 


TINY MOVIE CAMERA 
FILMS VOCAL CORDS 


So SMALL and compact that it can be 
pushed into the larynx, a motion-picture 
camera invented by two Austrian scien- 
tists is expected to be useful in studying 
the mechanics of the voice. The diagnosis 
of throat diseases, and the physiology of 
producing various vowel sounds can also 
be investigated with its aid. The new 
camera is the latest of a series of minia- 
ture apparatus for photographing internal 
parts of the body. One camera, for ex- 
ample, takes pictures of the inside of the 
stomach. It is swallowed by the patient, 
and carries its own tiny light bulb. Once 
the picture has been taken, the surgeon 
pulls up the camera and develops the film. 


MAKE MAGGOT SECRETION 
TO HEAL WOUNDS 


THE work of maggots in healing wounds 
and combating gangrene is being taken 
over by synthetic chemistry. The tissue- 
forming substance, allantoin, which is ex- 
creted by maggots, has been produced 
artificially, and is being used to treat vari- 
ous wounds, ulcers, and gangrene. In wars 
of the past, army surgeons have noticed 
that wounds infested with maggots, the 
larvae of the blowfly, healed most prompt- 
ly, with fewest complications and least 
pus formation. In 1929, a surgeon de- 
veloped a me thod ; treating wounds \ 
introducing live maggots, but there wete 
many disadvantages to the use of living 
larvae. The new preparation is expected 
to give the same results without the dis- 
comforts and disadvantages. 


1dvertisements in this maga 
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MARVELOUS INVENTION! 


“All-in-one Combination 
‘| Blow Torche Soldering /ron 


Now garage men, plumbers, mechanics, 
engineers can cut cost and time—with 
this new ac ee Combination Blow 
Torch and Soldering Iron! Supplies its 
own pressure—without pumps of any kind. 
Generates its own heat—without charcoal 
or stove. Light, convenient, portable, 
fool-proof gives 100% customer satisfac- 
tion. SELLS ON DEMONSTRATION. 


’ A spec 1 
AGENTS’ SAMPLES: A::2¢«'! 
tion for new, fast-working agents whe f 
can start now—and produce! 

Exclusive Territories are open for agents 
who know how to sell this PROVED 
MONEY MAKER. Thousands of Just- 
rite Torches are in use now. This success 
is ready for YOU! Write today! 
JUSTRITE MFG. CO 
2061 Southport, Dept. 42, 


MECHAM eat DF NTIMTRY | 














: Chicago 


? Justrite Noi) 








limited opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 
McCARRIE | SCHOOL OF. MECHANICAL DENTISTRY 
207 N. Broad S$ Pa. 


lie MECHANICAL DENTISTRY 


Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, In- 
dividual ‘‘Lab.’’ Training. Easy terms. 
Employment Service.Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New York School of Mechanical Dentist 

127 W. 31 wasn New York, N. 






































REAL JOBS OPEN 


AUTO, DIESEL, AVIATION, WELDING 
Step into big pay. Earn $35.00 to $75.00 a week. 
Learn in eight weeks. Practical Shop Work. Use real 
tools on real equipment. Write your nearest 
school for big free book and special low 
tuition offer. Guaranteed training. 


peepee SCHOOLS, Dept. 6-38 


Detroit, Mich., or Kansas City, Mo. 





' MAKE Up To $65 WEEKLY 
fF in new kind of wholesale business. 
Place famous line 5c-10e merchandise 
withstores. Merchants grab our FREE 
GOODS Deals. 200 fast-selling pro- 
ducts — all on salesmaking Counter 
Displays. Up to 140% profit fr you and 
merchant. No experience or investment 
needed to start. Get big catalog FREE. 
World's Products Co., Dept. 2883, apnea lad, 





AMATING EW 


BUSINESS 
Sell to Stores 





DO YOU OWN A 
RAILROAD? 


Here at last is a brand new and complete 
handbook for the Model Railway enthusiast. 
Shows you how to save real money building 
and laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
ter tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. 
The detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of avail- 
able space in laying out your system. How 
to turn out smoke stacks, fire boxes, boilers, 
and wheels, in your own shop. Complete, 
easy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage, and 
observation car. Complete plans, specifica- 
tions, instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 

Send only $2.00 for your copy of Model 
Railways or we will ship C. O. D. plus a few 
cents postage. Satisfaction guaranteed or 
money back. Address 


Popular Science Monthly, Dept. 27 


353 Fourth Ave. New York, N. Y. 
i ae 
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Did the Ancients Possess? 


Are the stories of the great miracles of 
the past legend or fact? Is it possible that 
once the forces of nature were at the com- 
mand of man? Whence came that power? 
Startling is the revelation that the strange 
wisdom they possessed has been preserved 
for centuries and today is available to all 
who seek a Mastery or Lire. 


Send For Free Sealed Book 


Those today who have acquired these 
Cosmic truths find them simple, forceful, 
and the instrument by which they fashion 
a new and abundant life. Write the Rosi- 
crucians (not a religious organization). 
who have carefully guarded these age-old 
principles, to send you the free Sealed Book 
which tells how YOU, too, may acquire 
this personal guidance. (The curious not 


invited). Address: Scribe. S. N.W. 
The ROSICRUCIANS 


San Jose AMORC California 








RADIO 


ENGINEERING, 


aviation and police radio, servicing, marine 
ind telephony, Morse telegraphy and rail- 
course of 


broadcasting, 
radio telegraphy 


way accounting taught thoroughly Engineering 

nine month duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free 


Dodge’s Institute, Nye St., Valparaiso, Indiana 





There's Quicker, Bigger 






MONEY for YOU-in 
POULTRY 


Earn $1,000 to $2,500 a Year 
or Have a Business of Your Own! 


Whether you want a job 
at good pay or a highly 
profitable business of your 
own—the Poultry Indus- 
try offers you more than 
any other. There’s a 
shortage of poultry meat 
and eggs—a shortage of 
trained poultrymen I'll 
train you quickly at home 
to fill a job in 
Poultry and our FREE 
Students’ Employment Dept. will help you get one! 
FREE Book Shows Spare Time or Full 
Way to BIG PROFIT 


good 


Time—You Can Cash In 


No matter where you live—city, 
town or country—or what you do 
now, my proved methods will as 

right from the 
you make from 
00 a year and up! 


Mail coupon below TODAY —for 

my Big New Book, **How 
To Raise ie tor F rofit.’’ My 
forty years of rience are 
yar. The Poultry Tadostry ne eds 


. You need my book. Get it $1,000 to $2,5 


d get in And, if you choose to start your 
line for the own business, I'll show you how 
BIG Money 


to make your tiny investment mal. 
tiply itself automatically. W 

ve done for thousands of others 
I can do for you. 


that’s wait 
ing for youin 
POULTRY 













Harry M. Lamon, President 
National Poultry, institute 
Dept. 212-A, Adams Center, N. Y. 
Dear Mr. Lamon: Send me your FREE Book, 

**How To Raise Poultry for Profit. I want to know 
more about my opportunity to make $1,000 to Poe 500 a year 
spare or full time. 


Address 
euassesseuusaseunseussssaaet 


Weesee ee eee ee eS 


FEBRUARY, 1937 








Ple 





| PREHISTORIC INSECTS 
| HUNTED IN AMBER 


| Usrtnc the panning methods of the Yu- 
| kon gold rush, two Harvard scientists 
| recently prospected for prehistoric insects 
| buried in amber on the shores of a lake 
in northern Manitoba, Canada. Millions 
of years ago, in the age of the dinosaurs, 
the insects were caught in pitch oozing 
from the trunks of coniferous trees. This 
pitch turned to amber and the insects re- 
mained buried in the translucent resin. By 
shoveling material found on the lake 
shore into a large pan and letting water 
run through it, the scientists washed 
away lighter particles and left the lumps 
of amber remaining on the pan bottom. 
In this manner, they accumulated nearly 
400 pounds of amber. In it they dis- 
covered at least one primitive insect, a 
member of the wasp family, which is un- 
like anything known before. 


SHORT-WAVE RADIO 
TO LINK TELESCOPES 


To PROVIDE instant communication be- 
tween the new 200-inch telescope at 
Mount Palomar, the Mount Wilson Ob- 
servatory telescope, and the California 
Institute of Technology, engineers are 
now installing a three-way radio-telephone 
system. Operating on the ultra-short- 
wave bands, the system is to be arranged 
in such a way that a bell will ring at the 
observatory being called, eliminating the 
| necessity of having operators always on 
| duty. Besides providing communication 
facilities for the exchange of information 
between the observatories, the three radio 
stations also will be used in extensive tests 
to determine the effect of humidity and 
temperature on short-wave-radio trans- 
mission. 


WORLD SIGN LANGUAGE 
IS PROPOSED 





AN INTERNATIONAL sign language, pro- 
mulgated by movies and television, and 
controlled by a world commission, was 


recently proposed by a prominent British 
scientist. Man, he claims, is not primarily 
a tool-using animal, but is, rather, a sym- 
bol-using creature. Speech was born when 
separate signs were evolved for separate 
ideas; the corresponding mouth gestures 
were combined with the emotional lan- 
guage of grunts, chuckles, and cries, there- 
by ultimately producing speech. Sign lan- 
guage, believes, could be logically de- 
veloped so as to express the most abstract 
thoughts of man. 


AFRICAN NATIVES MAKE 
CLOTHING FROM BARK 


NatTIves of Northern Rhodesia, Africa, 
wear clothing made from the inner bark 
of trees. Stripped from a tree and soaked 
in water, the white bark turns a reddish 
brown color and is soft and pulpy. It is 
tapped gently with a blunt instrument and 
then twisted like taffy to stretch it to 
four times its original area. After an oil 
bath, the bark is dried in the sun and worn 
as a cloak. The bark cloth is said to be as 
soft as a fluffy wool blanket, and to be 
exceptionally strong and durable. 
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is you know 


is well 


OU know this man ; ll as 3 
YOURSELF. His mind nibbles at EVERY- 
THING and masters NOTHING. He 


man 


always takes up the EASIEST thing first, puts it 
down when it gets HARD, and starts something 
else. JUMPS from ONE THING TO ANOTHER 
all the time! 


There are thousands of these PEOPLE WITH 
GRASSHOPPER MINDS in the world and they 
do the world’s MOST TIRESOME TASKS—gzet 
but a PITTANCE for their work. 


If YOU have a “Grasshopper Mind” you know 
that this is TRUE—and WHY. Even the BLAZ- 
ING SUN can’t burn a hole in a little piece of 
TISSUE PAPER, unless its rays are concentrated 
ON ONE SPOT! 

Yet you KNOW you have intelligence and 
ability. WHAT'S holding you back? Just one 
fact—one SCIENTIFI( fact——PROVEN and 
stated by the world’s foremost scientists and 
psychologists. You are using only ONE-TENTH 
of your real BRAIN-POWER! The mind is like 
a muscle. It grows in power through exercise 
and use. It weakens and deteriorates with idle- 
ness. Increase your BRAIN-POWER and you 
will increase your EARNING POWER. 

But HOW? Merely gamble a postage stamp. 
Send the coupon below for a copy of “Scientific 
Mind Training.” 

This little book will tell you the secret of self- 
confidence, of a strong will, of a powerful mem- 
ory, of unflagging concentration, of keen imagi 
nation—showing you how to banish negative 
qualities like forgetfulness, brain fag, indecision, 
seli-consciousness, lack of ideas, mind wandering, 
lack of system, procrastination, timidity. 

Men like Sir Harry Lauder, Prince Charles of 
Sweden, Frank IP. Walsh, former Lieutenant Gov- 
ernor Lunn of New York, and hundreds of others 
equally famous, praise the simple method of in- 
creasing brain-power described in this free book 
about Pelmanism. It has helped over 750,000 
OTHERS during the past 25 years! 

You have only A POSTAGE STAMP to lose 
by writing for your copy. You may GAIN thou- 
sands of dollars, peace ol mind, happine s, inde- 
pendence! Don’t wait. Mail the coupon NOW, 
THE PELMAN INSTITUTE OF AMERICA 
Suite 72, 271 North Ave., New Rochelle, N. Y. 
THE PELMAN INSTITUTE OF AMERICA 
Suite 72, 271 North Ave., New Rochelle, N. Y. 

Please send me without obligation your free booklet 

Scientific Mind Training. This does not place me 
under any obligation and no salesman is to call on me 
Name 
PI ss csthtinenitsistaittaiiadasaaiandvce 
City.. State 


idvertisements in this magazine, 





TO ALL SPORTSMEN: 


DOUBLE YOUR PLEASURE FROM HUNT- 

ING AND FISHING BY LEARNING TO 

MOUNT YOUR BEST TROPHIES... 
IT'S EASY! 





YES! It’s Easy to Learn, Right 
in Your Own Home, to MOUNT 
ANIMALS, FISH and BIRDS! 


‘ WILD GAME is growing scarcer. Every specimen 

f you get from now on is doubly interesting and valu- 

able. Mount them for yourself and your friends. 

Learn quickly in spare time to Restore and Recreate 

birds and animals so they appear actually ALIVE. 

Our old reliable school, with over 250,000 pupils, can 
teach you. Write for free book Today. 


FUN and PROFIT, Too! 


Taxidermy is a fascinating art 
and hobby. Profitable, Too! $30, 
to $80 a month reported by many 
student from spare time work. 
Sportemen want their trophies mounted. They 
pay well. Learn this money-making art, that is 
also entertaining. Mount and Tan for others. 
Turn spare time to FUN and CASH, 


ANYONE CAN LEARN 

















No experience ne ary. Complete double: course teaches Taxi- 
dermy and TANNING from the beginning. Craft and Novelty Taxi- 
dermy, r domestic animals, is tremendously inter- 
esting and profitable. You can rm t humorous groups like the 


squirrel and rabbit shown above, Great fun. 


Get this FREE BOOK Now! 


end the coupon for this fascinating book, 100 unique photos, Tella 


how YOU can learn at home in SPARE TIME, State your age. 


FREE BOOK), 


i Ngrtiewestern School of Taxidermy, 
3392 Elwood ee + Omaha, Neb. 
ome your free t 1 book, * *How to 
! 
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Popular Science Monthly—Dept. 
Y 


27, 353-4th Ave., New York, N 
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Vrite today: Dept. 3 


Slingerland Musical instrument Mfg. Co. 
1325 Belden Ave., Chicago, Illinois 




















KIT 

vat This ie 
privateer 
Swallow, a 
model with 
12%4-in. hull 


ae. 


Construction 
Kits 
MAKE IT EASY FOR 
YOU TO BUILD 


Fine Models 


| OU want to take up the hobby of ship 
model making with the least waste of time, 
effort, or money, one of the best ways is to use 
our construction kits. We have ship model 
kits of all kinds and, in addition, three whit- 
tling kits and two ready-to-assemble furniture 
kits 

The best kits for beginners are given in the 
accompanying list under the headings ““Mod- 
el-of-the-Month Kits” and “Simplified Ship 
Model Kits.” For those who wish to build 
larger and more ambitious models, there are 
our standard ship model kits. 

An example of the sort of model that can 
be constructed from one of the standard kits 
is illustrated above. It is the Swallow, a two- 
masted Baltimore clipper used as a privateer 
in the War of 1812. Although it is a true scale 
model in every sense of the word, it is rela- 
tively small—20 in. long and 13% in. high 
over all. It is so graceful in design, so perfect 
in all details, that the most experienced model 
makers will find it an appealing project, yet it 
is not too complicated for craftsmen of limited 
experience. The construction kit contains the 
four hull pieces or “lifts” sawed to shape and 
all the necessary raw materials, together with 
three sheets of blueprints and instructions. 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20'%4-in.....$7.40* 
D. Spanish galleon, 24-in............cccccc0 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam-and- 

sail sloop-of-war, 33%-in. hull........ 8.45* 


(Continued on page 23) 





KIT 2M—Ocean freighter, 14 in. long 









DANCE 5 


- Awhole family can learn from one set! 


Realize your ambition—become a 
good dancer quickly, easily, af 
home! Arthur Murray, world 
famous dance authority, with his 
new picture course teaches you pop 
ular Fox Trot, Waltz steps, poise, 
balance, correct following, self-a 

surance. No music or partner 
needed. Write today for 10-Lesson 
Introductory Course. Pay postman 
$1.98 when he brings Course or 
send $2. with order and save 24c 
postage. Try it for 5 days. If 
not delighted with results money 
promptly refunded. 


ARTHUR MURRAY, Studio 295, 7 E. 43 St., N.Y.C.,N.Y. 





BE A TRAINED 


AUTO-DIESEL EXPERT 


PREPARE NOW for rich new opportunities in fast- ° 
growing industry. Diesel-Trained Men needed for EARN BIG 
trucks, busses, tractors, farm power and lighting S 
plants. Practical, easy, spare-time training plan MONEY 
offers quick way to good jobs at good pay, or own i 
profitable auto repair business. Learn from the pio- 

neer automotive home-study school. Write for Bia "Tem ae 4 


ca 


AT HOME 






Free AUTO - DIESEL Book and pay -as-you-learn 
offer. 


MOTOR INSTITUTE of AMERICA 
4554 Broadway, 


FREE 
BOOK! 


Dept.BB-12, Chicago, Il. 








The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and C lock Stands, Art 
Goods & Novelties in Plastex and Marble imitation. 
Experience unnecessary. 4c material makes regular 10c 
tore sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for real prosperity. Our free booklet will 
interest and benefit you. Plastex industries, Dept. 2, 1085 
Washington Avenue, New York, 


NNT: MON EY 
At Home / 


FARN money working at 7 or in studio coloring 
photos and miniatures in oil. Learn ‘‘Koehne Method" 
in few weeks. Work done by this method is beautiful and 
in demand. No previous experience needed. Many make 
money full or yore time this easy way. Send for free 
booklet, ‘Make Money at Home” and re — 
NATIONAL ART SCHOOL, I 
3601 Michigan Avenue Dept. 1362 Chicago, Illinois 


FREE SUITS 


and Big Earnings Weekly 




















SELL ONLY (4 Lt WOOL SUITS to get a EEE SUIT No limit 
to number of FREE SUITS you mer ear! Pr $15.95 to $28.95 
ZIPPER leather carrying case AMPLE LINE FREE. No experience 
needed to make BIG MONEY All Suits Individually Cut and 
Tailored To Measure. Satisfaction or Money Back Guarantee 


% *x x THREE STAR CLOTHES kk 
330 S. Franklin St., Dept. 2PS, Chicago,lll. 


AVIATION 


APPRENTICES 


Ambitious, air-minded young men, interested 
in entering the well paid field of Aviation 
write immediately, enclosing stamp, to 
Mechanix Universal Aviation Service 


ncorporate 
ous. H Detroit, Mich. 





















Strathmoor Station 


STOP Your Rupture 


Why suffer with that rupture? Learn 

about my Appliance for reducible —_ Worries! 
ture. Automatic air cushion assists Na- 

ture to close the opening—has relieved 

thousands of men, women and children. No obnoxious springs 
or hard pads. No salves or plasters. Sent on trial to prove 
it. Beware of imitations. Never sold in stores. Write today 
for confidential information sent free in plain envelope. 


Brooks Company, 178-AState Street, Marshall, Michigan 


Always mention PorpuLAR SCIENCE 
MONTHLY when answering adver- 


tisements in this magazine. 











Follow This Man 


Secret Service Operator No. 38 is on 
the Job! Running down Counterfeit 
Gang. Tell-tale ule ng ss prints in mur- 
dered girl's Thrill, Mystery. 


Free“ ps Caabede Brook 


ator No. 38 
chief. Write for tt. 
Earna Gamer Monthly Salary 
YOU can become a Finger Print Ex- 
pert at home, in spare time. Write 
r details if 17 or over. 
Institute of Applied Science 


Sunnyside Ave. 
Dept. 1362 Chicago, Ii. 
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MAN CAN NOW 
TALK WITH GOD 


“A new and revolutionary religious 
teaching based entirely on the misun- 
derstood sayings of the Galilean Carpen- 
ter, and designed to show how we may 
find, understand and use the same iden- 


tical power which Jesus used in per- 
forming His so-called Miracles,” is at- 
tracting world wide attention to its 


founder, Dr. Frank B. Robinson, noted 
teacher, author and lecturer. 

“Psychiana,’’ this new psychological 
religion, believes and teaches that it is 
today possible for every normal human 
being, understanding spiritual law as 
Christ understood it, “‘to duplicate every 
work that the Carpenter of Galilee ever 
did’’—it believes and teaches that when 
He said, “the things that I do shall ye 
do also.”” He meant what He said and 
meant it literally to all mankind, 
through ai! the ages. 

Dr. Robinson has 
word treatise on ‘‘Psychiana,” in which 
he tells about his long search for the 
Truth, how he finally came to the full 
realization of an Unseen Power or force 
“so dynamic in itself that all other pow- 
ers and forces fade into insignificance 
beside it’’—how he !earned to commune 
directly with the Living God, using this 
mighty, never-failing power to demon- 
strate health, happiness and financial 
success, and how any normal being may 
find and use it as Jesus did. He is now 
offering this treatise free to every reader 
of this magazine who writes him. 

If you want to read this “highly in- 
teresting, revolutionary and fascinating 
story of the discovery of a great Truth,” 
just send your name and address to Dr. 
Frank B. Robinson, 447-2nd Street, Mos- 
cow, Idaho. It will be sent free and post- 
paid without cost or obligation. Write 
the Doctor today.—Copyright 1935, Dr. 
Frank B. Robinson.—Advertisement. 


prepared a 6,000 


fw | ERI fo) te] 44 
TWO YEARS 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 
tuition. Preparatory Department. Enter March, 

June, September, December. 


INDIANA TECHNICAL COLLEGE 


243 East Washington St., Fort Wayne, Indiana 










Wonders Through The 
MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn 
an inexpensive microscope on 
hundreds of specimens within 
a stone’s throw of your front 
door and you step off into a 
new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous il- 
lustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY 


353 Fourth Ave. New York, N. Y. 








Keep Your Car YOUNG! 


At last a service and repair manual has 
been made for the auto owner who is not 
a mechanic. Here are hundreds of “horse- 
sense” methods for keeping your own car 
in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non- 
technical language, made clearer by draw- 
ings and simple diagrams, what to do no 
matter what goes wrong. Service men will 
get a world of new ideas from it too. 192 
pages, full strong cloth binding, pictures 
on every page. Only $1.00. Sent C.O.D. 
plus a few cents postage. Ask for “AUTO 
KINKS.” Write to 


POPULAR SCIENCE MONTHLY, Dept. 27 
353-4th Ave. New York, N. Y. 
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KIT V contains materials for a clipper 


Q. Privateer Swallow, 12%4-in. hull... 4.95+ 
V. Clipper Sovereign of the Seas, 20%-in. 





MI sexi shies tiscath aceisiecetetantetiantmsase 4.954 
Y. Trading schooner, 1714-in. hull...... 4.90t 
2S. U. S. Navy Destroyer Preston, 31%4-in. 
____ Ene er ee Emon tes 5.95* 
3S. Constitution (“Old Ironsides”), 21-in. 
ER I eae ee 6.50* 
4S. Clipper ship Great Republic, 31%4-in. 
NUN socks nies ceratsacecnccatinaineese 8.40* 


5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, '%-in. scale, the 
hull being 205 in. long..........000+. 4.95* 


MODEL-OF-THE-MONTH KITS 

Aircraft carrier Saratoga, 18-in.....$1.00 
Four U.S. destroyers, each 6'%-in. .75 
Miner SS. St. Lowls, Ulith.....000000s00 1.00 


OZE 





KIT J—Sea Witch 


R. U. S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 









. 2 ee .50 
Z. H.M.S. Bounty, 11 %4-in........ccc000 1.50 | 
1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-in..........:ccccccsees 1.50 | 
3M.Yacht Nourmahal, 8%-in... vas 220 | 
ABOU COBMEE, BEAD ioscccccssecsecsccsscrocsines 1.50 | 
(Continued on page 24) 
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Learn Radio- 
TELEVISION 


Are you satisfied with the money you are 
now making? With the success and future 
of your job? Is your field over-crowded? 
Don’t go to sleep while destiny is shaping 
new careers, new fortunes in the great field 


| of RADIO and TELEVISION. 
| Learn by Actual, Practical Training in 


a Leading Radio-Television Station 
Radio Station W9XBY, and Television Broadcasting 
Station W9XAL, owned and operated by First 
National Television, Inc., are the practical ~ 
laboratories where you actually put into 
practice what you learn in class rooms. 

‘OU LEARN BY DOING! Think what it ~~ 
means to you! The most elaborate and com- 
plete broadcasting stations at yourdisposal This 
practical experience is absolutely vital to rapid 
yrogress, and to the thorough and advanced 
basuiedan necessary to win SUCCESS. 

BIG MONEY AND READY JOBS AWAIT 
TELEVISION EXPERTS 


Unlimited opportunities in this new, expanding 
profession await alert, aggressive, trained men 

.men who LEARN NOW... men with vision 
to get in on the ground floor when the profes- 
sion is young and uncrowded. You know the 
truth of this. You know that TELEVISION is 
already a reality and is just waiting develop- 
ment of man-power when it wil] sweep the 
nation with its marvels. 


ONLY 6 MONTHS TRAINING FOR U.S. 
GOVERNMENT LICENSE 

Our “training on the job” qualifies you in 

only 6 months for a U. S. Government License 

(First Class) at minimum cost. Our new pro- 

fusely illustrated 48-pg. FREE book, ‘‘Pictures 

on the Air”, gives you complete information 





















You owe it to yourself and your family to in- 
vestigate. Don’t wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 

. while you have stood still! 


ACT NOW! Send coupon today ! 


FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 














Mail Coupon Now! 





“S$. 0. NOEL, Pres., 

First National Television, Inc. 
Dept. EE-2, Power & Light Building, Kansas City, Mo. 
Rush my Free copy of ‘‘Pictures on the Air’’ de- 

scribing opportunities in Television. ] am 17 years 
old, or older. 
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“GIVE ME YOUR MEASURE 
AND ILL PROVE 


IN THE FIRST 7 DAYS 


YOU CAN HAVE 
A BODY 











LIKE MINE!” 


No other Physical * 
Instructor in the 
World has ever 

DARED make 
such an offer! 





"LL gi\ e you 
PROOF 
in 7 days 
that I can 
turn you, 
too. into a man of might 
and muscle. Right in the 
first week you will see 
and feel the improve- 
Then I continue 
renew and 


£ 


ments! 
to re-build, 


wverhau our bods Soon 
you are the proud owner ol 
1 powerful build like mine 
People \ notice the ruddy 
glow of health in your tace, 
the vaarkle in your clear 
ey the breadth of your 
houldetr You will be the 
ne ow ho will walk off with Actual 
e prettiest rl and the best 
job \iail coupon below for photo 
1 FREE copy of my new showing 
hook It reveals the secrets how 
that changed me from a 97 CHARLES 
pound weakling into i ATLAS 
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OUR CONSTRUCTION KITS 
(Continued from page 23) 
SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 






This hanging wall rack 
can be made with Kit 5 


FURNITURE KITS 


No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 24% in. high over all. 
Ready to assemble, with finishes................ 0O* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ 5.75* 

WHITTLING KITS 

No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included................+++++ 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 1.00 


Here is Rob, 
one of the 
six Scotties, 
all different, 
that can be 
made from 
our special 
whittling kit 
No. 8 in the 
list above. 
Six shaped 
blocks are 
in each kit 





No. g. Whittling kit witl haped_ block 
or making a sailor 5'4 in. high Three bot- 
tles of paint, a brush, and a sharpening stone 
are included ; : Ft Bp 


Note: If you live west of the Mississippi River or in 
all prices marked with an 


isterisk (*) and 25 cents to all prices marked with a 





Popular Science Monthly, Dept. 27A 

353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 

I will pay the postman the price shown above 


postage in full payment 


| plus 1 few cents 
ent C. O. D.). 


(Canadian orders cannot be 


Name 


Addre S 


} State 
} (Print name very clearly.) 
If you prefer to send your remittance with 
this order, we will pay delivery charges. Ke 
money order, check, or registered mail 
s made only in the United States 

















Wood Carving 
pt A 





YOU CAN DO 
2 SCULPTURE IN 
WOOD WITH A COMMON POCKET 
KNIFE! Figures of men, animals, birds, 
are really easy to whittle out of a block of 
wood, when you know the tricks. With a 
few simple hand tools and the practical 
diagrammed directions in this inexpensive 
new manual, you can make fascinating 
things— carvings for furniture — jewel 





boxes—frames, treasure chests, plant 
stands, ornaments, book ends, crumb 
trays, cabinets, puzzles, etc.—a host of 


useful and some very novel things. You'll 
be surprised how easy these directions are 
to follow—you will discover the most in- 
triguing hobby you ever dreamed of—and 
one which costs you nothing to enjoy. 
Your main material is odds and ends of 
wood. 


CHIP CARVING, RELIEF CARVING, EVERY KIND 
OF CARVING IS INCLUDED 


Illustrations, step-by-step in- 
Structions and diagrams 
make it possible for 
a beginner to get 

excellent results 

right from the 

start. Shows how 

to do chip carv- 

ing, incising, lev- 
el-surface carving, 
carving in relief. 
How to make 
pierced or openwork 
carvings. How to 
carve turned objects, 
suchas chairs, stools, 

tables. Carving in 
the round completely 
explained and _ sim- 
plified. You'll enjoy 
originating your own 
designs and patterns 
by the method fully explained in the manual. 


BRAND NEW! 
265 PAGES! 
13 BIG CHAPTERS! 


OVER 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 


This wonderful new handbook, prepared by the 
Editorial Staff of Popular Science Monthly, 
costs you nothing if you do not wish to keep it. 
SEND NO MONEY NOW. Just tear off and 
mail the coupon below right now and your copy 
eof WOOD CARVING AND WHITTLING 
will be mailed at once. Remember if for any 
reason you decide to return the book within 10 
days, your money will be instantly refunded. 
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MAIL THIS COUPON 


Popular Science Monthly, Dept. 27 
353 Fourth Avenue, New York, N. Y. 


Please send me your new 265 page, cloth bound book, 
TL ;”” h 


“WOOD CARVING AND WHITTLING”. en 
the book is delivered I will pay the postman only 
$2.00 plus a few cents postage, in FULL PAY- 
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MENT. My understanding is that after examina- g 
tion, I have the privilege of returning the book 

within 10 days and you will refund my money in full. a 

(/f you prefer to pay now we pay postage.) : 
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Name 
Address 


City State 


Orders from outside of the U. S. must be accompanied by cash. 


Tlie tk ee Fe oe oe oe oe he hE 


see 2 ee ee ee ee ee ee ee ee ee ee oe oe et 


SCIENCE MONTHLY 


POPULAR 








nc ms 


oid termediate > 





-— 





FE 


BOTTLED PAPAYA JUICE 
TO MAKE STEAKS TENDER 


MAKING tough meats palatable by 
chemical means may become a common 
practice in American kitchens if plans of 
a firm in Cincinnati, Ohio, are successful. 
The juice of the papaya tree has long 
been used by South Sea islanders to make 
meat more digestible before cooking, al- 
though they were unaware of the action 
involved. The juice contains a substance, 
known as papain, that is the vegetable 
equivalent of pepsin, and has the power 
to digest proteins. This substance has 
been known as a standard ingredient to 
pharmacists, and has been used in prepar- 
ing indigestion remedies for many years. 
The Ohio firm plans to distribute the 
juice in bottles of convenient size for use 
by housewives in preparing tough cuts of 
meat. The papaya tree has been culti- 
vated in Florida and California for some 
time for the sake of its fruit, which is 
being sold even in northern markets. The 
fruit is sometimes called the pawpaw, al- 
though it does not resemble, and is not 
related to, the native American plant of 
that name. 


BALLOONS FIND VAPOR 

IN THE STRATOSPHERE 

Air samples obtained miles above the 
earth by crewless and manned balloons 
are giving science a new picture of the 
stratosphere, according to Prof. Auguste 
Piccard, its pioneer explorer. Formerly 
this cloudless upper level of the atmos- 
phere was supposed to be free of moisture. 
Recent analyses of its air, however, re- 
veal ten times the amount of water vapor 
that would be sufficient to cause rain at 
lower altitudes. Evidently the only reason 
that clouds do not form and rain does not 
fall is the lack of dust or other particles 
on which the moisture can condense. Any 
terrestrial material supplies such particles 
in abundance, which accounts for the 
rains that occur when great volcanic erup- 
tions shoot billows of dust into the stra- 
tosphere. It also explains the small patches 
of fog, a few yards in diameter, that 
stratosphere balloonists have been  sur- 
prised to see floating in the vicinity of 
their gondolas, and which hung about the 
American balloon Explorer JI in such 
smokelike clouds that the crew feared the 
ballast bags were on fire. The unexpected 
humidity of the upper air levels, Prof. 
Piccard suggests, probably will have to be 
taken into consideration by those who are 
making plans for future air lines through 
the stratosphere. 


MIDGET LIFTING MAGNET 
HAS GIANT STRENGTH 


ONE of the 
ever built was 
Massachusetts 
Although 


ameter, it 


powerful magnets 

recently at the 
Institute of Technology. 
less than nine inches in di- 
has a power twice that of most 
of the giant magnets now used in the 
laboratories of the world. The strength 
of a magnetic field is measured in “gauss,” 
and the new magnet has a gaussage of 
120,000, whereas the earth’s magnetic 
field in the vicinity of Washington, D. ¢ 
has a horizontal magnetic strength of only 
.1802 gauss. 


most 
tested 
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Beginning Lessons in 


Diesel 





{n your own home. try out the study of Diesel 


at our expense. Perhaps you now know nothing about Diesels ex- 
cept what you have read in the newspapers. If so, you will be even 
better fitted than an experienced man to judge the clearness and 
simplicity of our texts. See how plain every point is made — how 
thoroughly you grasp it — how greatly you will enjoy the work. 


American School, Dept. D- 246, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 


is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehiclesfor their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening up well- yaid jobs for Diesel-trained 
men, You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 


gan: 


No Cost — No Obligation 


A postcard brings the 2 lessons FREE: 
When you see how readily you can master 
Diesel engine principles and operation by 
spare-time study at home, you wil! realize thatvour 
future success is in your hands RIGHT 



















EARN $150 TO $300 MONTHLY 
NEW SIMPLIFIED ARC WELDING 


P. rofitable business of your own. With Sim- 
plified Arc Iding. Used car motor and 










chassis lets you" are Your Own’’ and save 
$300 to $500 30 DAYS TRIAL— EASY 
*‘PAYS—FOR ITSEL F’’ TERMS. FREE 


Valuable Book if you tellus you 'reinterested. 


HOBART BROTHERS co. 
Box P-2 Troy, Ohio 
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Sensationa! invention re . ae in 






Spe arance. Any anape sho! be 
morta lined” by this strange new cove teat wil 
eel, tear,crack,orsoil.B 1G ON ry ‘FORAGEN’ 
Ow prices make HUMANETTES big seller. t 
ns and monthly bonus. We furnish list 










ts f you want to make money f 

tor free sample proposition 
LIFETIME PORTRAITS, Dept. 26-B 

1037 Evans St., Cincinnati, Ohio 








Produce wonderful music in 5 days 
...quickly play popular and classical 
numbers. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students have 
amazed friends, starred in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now, 
MUSSEHL & WESTPHAL 
111 W.Water St., Fort Atkinson, Wis. 























Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience neces- 
sary. New easy method. Nothing else like it. Send at 
once for free booklet—‘‘Win Success in Advertising’’, 
and full particulars. No obligation. 

‘a vis School of Advertising 
3001 Michigan Ave. — Ave., De pt. 1362, Chicago, _ U. 6. 


Save Your Feet 


When all else fails end your suffer- 
ing with the flexible “no metal” 


Heetner surronr 


WRITE FOR FREE BOOKLET 





S. A 






a 
HeefnerArch Support Co., 404 Commercial Bidg., Louisville, Ky. 





AMATEUR CARTOONISTS 


UAL EP EST 


Wanted—Amateurs with humorous idea No drawing 
ability n ary amateurs of today are the pre 

fe ional cartoonist of tomorre Ideas judged and 
prizes awarded by Applause-O Mi ter test before movi 
sudience Everyone has an equal chance 26 cash 
prizes in all. Rush name on post card for ‘‘Valuable 
rips on How to Make Money With Simple Cartoons and 
Humorou Idea Cash Prize Entry Blank and 





SEND NO MONEY 


CARTOONIST’S EXCHANGE 


Dept. 1442 Pleasant Hill, Ohio 


Rule 


mention POPULAR SCIENCE MONTHLY when ansiu 


models. Also portables al reduced prices 
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ering 





Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept. 1362 
3601 Michigan Avenue, Chicago, | 1, 


PARKS AIR COLLEGE 


PARKS AIRPORT EAST ST.LOUIS, ILL; 














Offers you college education majoring in aviation 


Four 96-week courses lead to B. S. degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti 
cal Engineering. 100 acre airport. 14 buildings. 33 in 


260 enrollment. 5,800,000 miles flight training. 
1520 planes, 509 engines repaired and rebuilt in shops. 
Graduates with all leading aviation companies. Dormitories, 
dining hall on field. Spring term Mar. me, Cat ee: ‘oan 


Oth YEAR namd$SFistt2t 
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ART LESSONS YE 


Become Talented Artist with Big Income 
Thisthorough Course by Alexander Murray, 
famous Art School instructor makes it easy 
to learn art in spare time. Teaches com- 

MU mercial art, cartooning, lettering, anatomy, 
pe rspective, adv. layout, etc. — without 
other or expense of corresponding. You 
get all 60 lessons at once—no waiting for 
next lesson. Over 815 instruction illustra- 
tions. 125 pages of drawing paper FREE if you order from this ad. 
Send Only $1. 95 for Complete Course fos stpaid—or pay postman 
plus post ‘K if not delighted afte rin 


specting ‘EDUCATIONAL SUPPLY CO.. Dept. A-273-B,Racine,Wis. 


GENTS ‘2:50 


Big cash profits for you full or spare 
time. Over 250 household necessities— 
things people must pay. Proven fast se 
lers; steady repeaters, earnings very first 
day. FORD T Lae SEDAN GI IVEN 
YOU AS BONUS. I’ll show you how 
to start at once; send you everything—Big 
Display Outfit and quick cash plans. Details 
FREE—no obligation. Just send name on postcard. 


ALBERT MILLS, 3782 Monmouth Ave., Cincinnati, 0. 
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Easy Terms 


Only 10c a Day 


Save over 1% on all standard office 


SEND NO MONEY 
| All Inte models completely refinished like 
LLY 


GUARANTEED. 10- 


|jbrand new 

Big free catalog shows actual machines 

iv full colors oweat prices. Send at once Thiet 
Free course in typing included. 1 Ww. Me a 

International Typewriter Exch., 5ep."S07" "Omics 





the Better Pay Jobs 


a incoLN rained yi 


Airline Pilots Earn Up to $700 a Month 
Licensed Mechanics Up to $200 a Month 
Thousands of new jobs for menwith thekind of train- 
ing you will receive in this Lincoln Sc hool, 
Government Approved School—Now in 27th year, 17} 
years teaching aviation. A fleet of twelve mo ot Bn 9 
ing planes. Government Licensed Flight Instructors train you for 
Pilot's License up to Transport License. Moderniy equipped Me 
chanics School with Government License d Mechanic Instructors 
trains you for your Government Mechanic's License 

fe assist Graduates in locating eee eo ons as fast as they are quali 
fied. Write for catalog. Please s 

LINCOLN AIRPLANE. & ‘FLYING SCHOOL 
Division of Lincoln Aeronautical Institute, (1ne 
214G Aircraft Bidg., Lincoln, Nebraska 


advertisements in this magazine. 25 



















Get this FREE Book 


Protect the future profits from 
your idea by securing a U. S. P at- 
ent. Delays are often dangero 

I give prompt and PERSON AL 
attention to your case—nothing 
is entrusted to unskilled assista ate 
The Patent Office itself urges you 
to select a Competent Regi hoped 
Patent Attorney in order to protect 
your interests properly. Therefore, 
before doing anything else, send for 
my NEW FREE BOOK and get 
the full fact and with it I will 
end you my FRI **Record of In- 
vention form All correspondence 
confidential. Mail coupon TODAY 


L.EDWARD FLAHERTY 


RECISTERED PATENT ATTORNEY 








. 71-G International Building, WASHINGTON, D. C. S| 
gp Please send immediately your FREE book and Record © 
& of Invention Form | 
a 
B Name ¥ 
* 
B® Address : 
8 City State a 
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NATIONAL 
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National Schools, Dept. 2-PSA, 


4000 So. Figueroa St., Los Angeles | 





INVENTORS BE 


PATENT YOUR, IDEAS hetad 
SEND FOR ° 


HOW TO OBTAIN A PATENT, | =..34-- 
written bs rmer Member of t 





I I = 
nemtntng Corge (1963-20) of the U.S. Sue, 
Patent On If ! ea | 

lea 1 st 1 tal e pply for a I Ss 
l’a Y rf t I I 
Tl trated t k 4 \ } 
formation 1 st 1 have It t f how 
obt at ’ r lea 1 the W 
tt i e | k will r K lof 1 
ve f h l i j r 
! nal and ¢ al Se y ! 
I t i k ed I \ 

! it Me f the Ex 


vill be t 
MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 27-C, New York 
MILLER BUILDING, DEPT. 27-C, WASHINGTON, D.C. 


j Please send me your Free Book, *“How to Obtain a Pat- 
ent, 












* and *‘Record of Invention Form.’ 
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SHIP FOR COMPASS TEST 
WILL BE NON-MAGNETIC 


PLANS for a “non-magnetic” ship, sec- 


ond of its kind ever to be built, have 
just been announced by the British Ad- 
miralty. Designed for world-wide obser- 


vations of the behavior of compasses at 
sea, the vessel will be practically devoid 


of iron, steel, and other magnetic ma- 
terials that might affect its sensitive sci- 
entific instruments and throw them in 
error. 


Because of mysterious periodic changes 
in the earth’s magnetic field, the reading 
of a compass at any given point on the 
shifts slightly from year to year. 
Hence up-to-date magnetic observations 
are of urgent importance in preparing 

ivigation charts to guide the world’s ves- 
For two decades the American non- 
magnetic yacht Carnegie, of the Carnegie 
Institution, cruised the seas collecting this 
information, until it was destroyed by an 


globe 


sels 


explosion at Samoa in 1929. The British 
vessel will carry on its work. 
“R. R. S. Research” is the name chos- 


en for the new craft, the initials standing 
for “royal research ship.”” Like the Car- 
negie, it will be a sailing vessel with an 
auxiliary power plant. Its 650-ton dis- 
placement will make it a little larger than 
its predecessor, and its construction will 
make greater use of bronze and other 
non-magnetic metals and alloys in pref- 


erence to wood. 


GAS PRESSURE DUMPS 
AIRPLANE’S FUEL 


DumpIiNG the fuel from the tank of a 
disabled airplane that is about to make a 
forced landing is accomplished by carbon 
dioxide in a new device. Planes equipped 
with the system would carry a cylinder of 
carbon dioxide, or other non-inflammable 
gas under pressure. A valve, operated by 
the pilot, shuts off the supply of fuel 
the carburetor, and, at the same time, re- 
leases the carbon dioxide into the gasoline 


tank. The fuel is thereby forced out and 
dumped into space, and the dangerous 
gasoline vapors in the tank are displaced 
by the inert gas under pressure. 


CHEMICALS FREE OIL 
IN “DRIED-UP” WELLS 


A NEW process, patented by a St. Louis, 
Mo., inventor, is said to make “dried-up” 
wells produce oil. Such simple chemicals 

hydrochloric acid and sodium fluoride, 
properly emulsified and injected into the 
well, are the basis of the invention. It is 
explained that many oil wells which stop 
producing are not really dry in the sense 
that their supply is exhausted. In many 
cases, the output of oil is stopped only 
by the building up of solid deposits of 
inorganic wax, which clog the 
channels or pores of the oil-bearing rock 
The chemical mixture has the property of 
dissolving such deposits, and, it is claimed, 


salts or 


will make the rock more porous than it 
was originally, by eating out new open- 
ings. The composition is inactive until 


it reaches the clogging minerals deep down 
in the well, and therefore attack 
the casing and other parts of the oil-well 
machinery 


does not 
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Improved CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
3and Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
WRITE w= Nee = ne talent — 

with these new Conns. Choice of world’s 

FOR greatest artists.See your dealer or write 

today for FREE BOOK and home trial, 


FREE easy payment offer.Mentioninstrument. 
C. G. CONN, LTD. 232 CONN BUILDING 
BOOK ELKHART, INDIANA 
ha &2CON N 
mm...» 

















My Personal 
service assures 
strictest confi- 
dence on all 

your patent 


I tN STRUMENTS 
problems Send 


PERSONAL SERVICE problems. send 


ye or sketch and description of =. invention, and 

5.00. I will make a search and report promptly as to its pat- 
t entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney 


a. Ga manmnend 340-D Victor stn a, D.C. 








PATENTS—TRADE MARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 
Form, ‘‘Evidence of Conception’’ and instructions, 
“‘How to Establish Your Rights’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 

















New Ideas now Salable 


Before Patenting 


Practical, useful inventions may now be safely 
marneee without patenting expense Wr te f 
f that we have been successfully selling bot 
I atentet d and unpatented inventions, since 
Chartered Institute of American Inventors 
Se Dest. 3, B 3, Barrister Bulling Washington, a». ¢. 


Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 
















GO TO 
HIGH 
SCHOOL 


IN BEDROOM SLIPPERS! 


Ir you feel the need of a high school educati 
regardle { your age you can acquire it in the 
privacy of your own home after your day’s work is 
done Mail this coupon for infort about our 
lern and widely recognized hig h school course 
eel of adults are studying it every night! 





INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7607-3, Seranton, Penna. 
about your course in the subje 
[] HIGH SCHOOL SUBJECTS 
[} Automobile Course [] Architecture 
Concrete Construction Radio 
Civil Engineering Chemistry 
Electrical Engineering J Aviation Engines 


Explain fully ct marked X: 
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TESTS SHOW “WINDBURN” 

TO BE ONLY A MYTH 

Is THERE such a thing as “windburn,” 
as distinguished from sunburn? That it 
doesn’t exist, except in popular imagina- | 
tion, is the joint conclusion of an Ameri- 
can and a British experimenter. One of 
them wrapped his forearm with a piece of 
rubber, cut from an inner tube and pro- 
vided with an aperture of one square inch 
to expose a section of bare skin. Then he 
held the arm in the forty-mile-an-hour 


blast of a wind tunnel for half an hour. 


The exposed skin showed “goose flesh,” | 
but no signs of the reddening or chapping 
that most people believe the wind can 


cause. 


In another test, however, one of the a 
men placed a drop of perspiration on a Write for these Books 
transparent sheet of quartz and exposed 
his arm beneath it to the rays of a power- 
ful mercury-vapor sun lamp. His skin 
soon became uniformly sunburned, except 
for a small spot beneath the perspiration 
drop, where the skin was noticeably less 
reddened. 

From these tests the experimenters con- 
clude that a normal film of perspiration 
acts as a partial shield against the sun’s 
ultra-violet rays, which cause sunburn. 
| In a strong wind, the protective film 
evaporates. This explains the supposed 
phenomenon of “windburn,”’ the experi- 
menters suggest, as simply a case of sun- 
burn which has been made more severe be- 
cause the wind has evaporated the protec- 
tive coating of perspiration. 


CATTLE CHOOSE FOOD 
IN ODD “CALFATERIA” 


A curious “calfateria” is a feature of 
the U. S. Department of Agriculture Ex- 
periment Station at Belle Glade, Fla. 
Fourteen different kinds of grass have 
been planted in strips across a fenced-in 
field. At certain hours of the day, cows 
and calves are turned into the field while 
observers with watches and record sheets 
note down the strips they go to. The 
scientists are, in effect, letting the animals 
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R ECEIVED your book, ‘Patent Protection’,’’ 
writes an inventor, ‘‘and I am only sorry that I did 
not have the information contained therein some 
thirty years ago. I have been’ unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably.” 

Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned 
rhe easiest way for an inventor to lose his rights, his 
possible profits is to do nothing because he doesn't 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the books shown here 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
saving money, saving time, and most important, sav 
ing later disappointment. 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial ass - tance? Why a 
Patent is necessary? What can be Patented? What 
1 competent Patent Attorney can do for you? What 

will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in our 48-page book of facts, “Patent Pro- 


a | tection.”’ Also it shows interesting inven 
; views of 








tions, 115 mechanical movements, 
the U.S. Patent Office, and much more. We 


aa ™ " . , : ] ant 
Su gladly send the book with our compliments 
‘sstiong | to serious, interested men. 


How We Help Inventors 


W HEN For thirty-seven years—more than a third of 


a century—it has been our business to help 
j inventors, We have represented THOUSANDS 
“i HOw / of them in their dealings with the U. S. Patent 
00 0 U estions Office. We answer questions. We study each ce 
i) Sell an vice to bring out its best Patentable possibilitic 

vote on the kind of grass they want. In 


im we often dissuade inventors who might have gone 
about Selling ’ VENTION ahead with inventions which could not possibly 
! 
some instances, the animals will pass over | 
half a dozen strips before they begin to Inventions 


have been protected. By carefully developed 
methods, we try to keep expense at a minimum 
We arrange deferred payments when needed 

graze. Some of the grasses they seem to 

prefer are pra grass, Guinea grass, and 

centipede grass. A type of grass which is, i 

. AR a a ; a ure commercially. An ordinary invention, prop 

at present, widely grown as a pasture crop erly handled, can be made a money-maker. In a 


in the northwestern part of the country, INTERESTING INVENTIONS NEW special booklet, just published, we give 
1 


atiemaieds iano oo ’ on ° ‘ you some suggestions on ‘‘When and How to Sel 
canary grass, seems to be desired least of An Early Revolver re heunasdael”: pantie haul aie Ue aaemeendel 
all by the ‘‘calfateria patrons, side of inventing. We’ ll send this new booklet 


FREE along with ‘Patent Protection’. Use 
BASES FOR FALSE TEETH the handy coupon. Do that now, while you have 
ARE MADE OF GLASS 


it in mind. 
VicTorR 
GLAss is being used as a base for false VAR« & 0. 
teeth by a Toronto, Canada, dentist. Re- 
cently he reported considerable success Registered Patent Attorneys, 


: 7 ; ° in Office: 210-B, Victor Building, 
with the innovation to the American Washington, ©. C. saat its 





A New Book About Selling Inventions 


There are two sides to every inventive succes 
rhe inventive side and the commercial side A 
ood invention, poorly handled, can prove a fail 

























This early Colt re 
er was patented in 1836. 





Dental Association. The glass can be Samuel Colt, its originator, was known i) nm yg ty Siac Bampire Bre o Chicago: 100 eT pape 
| colored to match exactly the gum tissue he the boy a oe bar oe ver ; a \S ME Bidar; San Francisco; 736-C Security Bldig., Los Anieles 

‘a . ae. ie . . . 1¢@ ran away ) Sea and whittled the Kindly send mea FREE copy of your book, ‘* Patent Protection'’, andalso 
of the individual patients, it will with- first model of a repeating fire-arm out cA your special booklet of Suggestions on When and How to Sell an Invention 
stand considerable pressure, and if it i of wood during his leisure moments on = (Same books can be secured from branch office nearest you 

. - . SUUEN, ¢ S shipboard. Colt was persevering. Three 
broken by dropping the false teeth on years later, in 1839, he had made im 2 

ie : a Pa. ee a a provements to produce the second re- 

the floor, it can be repaired easily. lhe selene deus tanec Uk eee uae tk - Peo ene 
experimenter now 1s attempting to elim- exican War with excellent effect 

| t ttempt to el Me W: I 
ery = , . ’ a © : by 1852, Colt had a largest fire City or Town 
inate all remaining chances of breakage by aims laches ta the Geri, Can ded =e 
experiments in treating the glass to make a very wealthy man. pe Stats 
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Here are the most dependable brakes ever built- 


PERFECTED HYDRAULIC BRAKES 


| | (WITH DOUBLE -ARTICULATED BRAKE SHOE LINKAGE ) 
| 
| 





.. and it was Chevrolet that perfected them ! 














} . 9 vol sey, } h! +; lat i 
he vrolet’s exclusive double-articulated 







rake shoe linkage assures a full cont 


of the brake lining with the drums 


Ot all the braking stems ever developed for motor cars, the 
lest and most dependable is the Hydraulic braking system; 
nd of all Hydraulic brakes, the most thoroughly efficient are 
Perfected Hydraulic Brakes—built by Chevrolet! 
These brakes have been built into the chassis of more than 
1,300,000 Chevrolet cars to date. They are hailed by owners and The hydraulic br 
rs alike as the greatest safety factor in modern motoring. : 


They are absolutely positive in action. They are velvety smooth. 


Chey give the highest degree of quick, straight-line stops under soepatsie dias a =. 
the lightest pedal pressure—braking that is instantly effective, nl wn 
br RIN that iS alwavs under exact control. ent tl 1 I nt ea 

1 pedals are stabilized. ¥ 


Your Chevrolet dealer will be glad to demonstrate the 
brakes, as well as Chevrolet’s New Valve-in-Head Engine, Im- 
proved Knee-Action R * New All-Silent, All-Steel Body, and 


iny other features found only in this one low-priced car 





DETROIT MICH 


CHEVROLET. 
Dhe (émplete Car - Completely Tew 
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ESTLED in the hills of Pitts- 
burgh, Pa., is one of the strang- 
est laboratories in the world—a 
model maker’s paradise where 

rivers can be crossed in a single stride, 
where tiny barges float lazily down con- 
crete-bordered rivulets, and where glass- 
walled streams tumble in raging torrents 
over miniature dams. 

This modern Lilliput is the Hydraulic 
Research Laboratory of the Car- 
negie Institute of Technology where 
engineers play with toys to study 
the actions of mighty rivers and 


Control 


‘ 


dams. 
they are finding better ways to control 


the flood waters that each year destroy 


millions of dollars in property and claim 
thousands of lives. 

Largest of the reproductions in this 
amazing laboratory are two giant models 
of the Ohio River in the vicinity of Neville 
Island, six miles below Pittsburgh. Built 
of concrete and accurately scaled, they are 


By ROBERT E. MARTIN 





An engineer at the Hydraulic Research Laboratory of the Carnegie Institute of Tech- 
nology, Pittsburgh, Pa., releasing a model boat and barges in a miniature waterway 


By working with realistic models, 
























exact copies of the area now being studied. 

The biggest model, extending for more 
than eighty-eight feet across the floor, 
represents a ten-mile stretch of the rivet 
and includes the Emsworth Dam. Supplied 
with water by electrically operated pumps 
fitted with valves so that the flow can be 
controlled to duplicate every natural con- 
dition, this model is being used to study 
proposed methods for providing better 
control of the waters in the vicinity 
of Pittsburgh. Gauges in the form of 
thermometerlike tubes accurately 
register the pressures at various 
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MACHINE EXPLAINSWHY 
CONDUIT WALLS FAIL 


In this huge apparatus, water 
is pumped through a concrete 
model of a conduit entrance to 
discover what curvature of the 
walls best resists cavitation, 
or pitting. Inset shows one 
of the interchangeable models 









points, while a delicate micrometer device 
makes it possible to measure the wate! 
levels to small fractions of an inch, 

Another realistic model, now being con- 
structed, is to be used as a novel flood- 
predicting machine. For years past, the 
business of calculating just when the crest 
of a flood will hit a given point, and how 
high it will be, has been largely a matte 
of mathematical guesswork. Readings 
taken at gauge stations located along the 
river above the region are used in the cal- 
culations. But last March, the high flood 
waters completely wiped out the commu- 
nication facilities and rendered the sta- 
tions usefess. To guard against this, it 
is planned to establish automatic gauges 
equipped with radio equipment to trans- 
mit the readings to a central point where 
all flood forecasts will be made. 

With these readings and the model, ex- 
perts will be able to determine in a tew 
minutes exactly when the flood will reach 
a given point, and how high the water will 
be, hours before it actually strikes. Sup- 
pose, lor instance, that a gauge station 
thirty miles above the city radios that the 
water is fifteen feet above the normal 
level, Engineers setting the model rivet 
into operation will adjust the water level 
at this point on the model to correspond to 
fifteen feet and watch exactly what hap 
pens farther down the stream, This single 
model, it is hoped, will save millions of 
dollars and thousands of lives by taking 
much of the guesswork out of flood fore- 
casting. 

In another part of the laboratory is a 
larger model of the Emsworth Dam in the 
Ohio River. Here a number of problems 
are being worked out in connection with 
the work of remodeling the dam and re- 
pairing the damage caused by the March, 
1936, flood, é 












rhe remodeling project, now under way, 
includes the installation of crest gates to 
raise the dam’s effective height. This will 
provide better control of the navigable 
waters in the Pittsburgh area, and will 
climinate two other dams, one in the Mo- 
nongahela River and the other in the Alle- 
gheny River. To hold the water back 
while work was being done, it was decided 
to build a cofferdam around one half of 
the Emsworth structure at a time. To 










find out just what would happen, before 
the actual work was begun, a tiny coffer- 
dam was erected around the miniature 
dam on the Ohio River model in the lab- 
oratory. 

Experimenting, the engineers learned 
interesting things concerning the action of 
the currents around the dam. They 
dropped confetti—the kind you throw at 
parties—on the water and, by means of a 
camera mounted above the model, photo- 
graphed the currents made visible by the 
floating bits of paper. Fairly long exposures, 
of one second or so, were used, so that 
the velocities of the paper pieces would be 
indicated by the lengths of the streaks 
they made on the photographic film, In 
this way, areas where the water was 
running swiftly, quiet regions, and whirl- 
pools were all clearly revealed. 
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Behind glass walls, water rushes over the bottom of a miniature dam spillway. Engineers study 
the model to determine what effect the water flowing over a real dam will have on the river bed 
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There was, the engineers discov- 
ered, a region just below the half of 
the original dam not protected by 
the cofferdam, in which the water 
swirled rapidly. So the laboratory’s 
toy boats and barges were brought 
into action. These are scale models 
of actual river stern-wheelers and 
flat-bottomed barges loaded with 
coal, iron, and other freight. It was 
found that a boat entering the whirl- 
pool area was seized as if by invisi- 
ble hands, and whirled around and 
around. 

So the set-up was changed, and 
tests were made again and again 
until a satisfactory arrangement was 
worked out. The findings enabled 
the construction engineers on the 
actual project to proceed with a 
knowledge of what would happen to 
the river and its traffic. 

Studies also were made of the 
control of river currents near the 
locks of the Emsworth Dam, so 
that heavily laden barges being 
pushed by steamers would enter the 
locks, instead of being swung to one 
side by small eddies and cross cur- 
rents. To record the actual path of 


special overhead camera again was 
brought into play. Held by a clamp 
just above the locks, the string of 
toy barges was released in such a 
way that it floated down-stream without 
being accidentally pushed one way or the 
other. Clicking the camera shutter at reg- 
ular intervals, the engineers obtained a 
series of images of the barge string. In 
this manner, the exact way in which the 
currents influenced the movements of the 
barges was recorded. 

Last year, the flood waters of the Ohio 
River caused considerable damage to the 
river bank near the Emsworth Dam, At 
a point just below the dam, the currents 
dug deeply into the bank, carrying away a 
number of buildings and a great quantity 
of earth. Before making repairs, however, 
the engineers experimented with their 
giant model. Setting the miniature river 
in motion to reproduce flood conditions, 
various types of repairs were tried. By 
making repeated tests, the best way of 
filling in the area was determined long 
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OLD MAN RIVER IN MINIATURE 


the tow as it entered the locks, the Model of the Emsworth Dam and 
locks on the Ohio River, used in 
flood-control studies. Right, photo- 
graph of confetti floating on water 





before a spadeful of actual 
earth was turned. 

Although a great deal of the 
work has to do with existing 
dams, the Hydraulic Research 
Laboratory also serves as a 
proving ground for dams and 
flood-control structures yet to 
be built. Much of the research now in 
progress concerns the proposed Bluestone 
Dam to be constructed by the Government 
on the New River, at Hinton, W. Va. This 
dam, one of the largest concrete structures 
in the eastern part of the United States, 
will control the waters of the New and 
Kanawha Rivers, providing flood protec- 
tion, water conservation, and hydro-elec- 
tric power for Charleston, W. Va., and 
surrounding cities. 

All the major hydraulics problems that 
arise in connection with the design of this 


A FASCINATING TOY 


Made of transparent plas- 
tic material, this model 
of a dam conduit gauges 
the pressures set up at 
various points in the 
tunnel. The man is ma- 
nipulating one of the 
miniature control gates 
that regulate the flow 
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dam are being worked out with models 
under the direction of U, S. Army engi- 
neers. Steepness and other characteristics 
of the dam site are such that a number of 
unusual problems of water behavior have 
to be solved. One problem is the preven- 
tion of erosion of the river bed below the 
dam. Water will rush over the dam from 
a height of 155 feet, and will strike the 
bottom with such great force that, unless 
special precautions are taken, the bed will 
be worn away in a short time. A number 
of models have been constructed for the 
purpose of finding the best way of break- 
ing up the solid stream of water into 
small, harmless jets. 

When a dam is used for generation of 
electric power, the water used to turn the 
turbines must travel through conduits or 
concrete-lined tunnels. It is important 
that the engineers know exactly how the 
water travels through these tunnels, and 
what pressures are generated against vari- 
ous parts of the walls. 

To study the action of water in one of 
the Bluestone Dam conduits, one of the 
most beautiful models in the laboratory 
was made. It is built entirely of a trans- 
parent plastic substance, and represents 
a portion of the dam, the conduit, and the 
control gates. It is an accurate scale 
model of a tunnel ten feet high and five 
feet, eight inches wide, through which 
water will rush with a velocity of eighty- 
three feet a second. Scores of rubber 
tubes emerge from points where water 
pressure is greatest, and run to a device 
that looks somewhat like a glass pipe 
organ. This is (Continued on page 115) 
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ibjects for their Christmas picture 


of the babies stooping 
I to a DasKet 

That was what the specifications 
called for. Buc Fred Davis, who 


l a8 
holds one ot the worlds most enviable 


. HOW on 
| 


over and I 


iching 


photographic positions, had just about 
made up his mind that another set of de 
tailed directions would become a mere 
scrap of paper. For although the tiny 
model stood by the basket readily enough 
he refused to stoop over and reach into it. 
Davis tried every trick he could devise. 
He put his wallet into the basket; his 
he started adding whateve1 


watch. Then 
loose objects he could find in the room. 
Still the litthe model refused to bend het 
back. Then he found the magic charm. A 
cake ol soap! The baby stooped over to 
lift it from the basket, the camera shutte 
clicked, and another picture of one of the 
world Ss most ltamous babi S Was mad 


Fred Davis is oth 


il photographer oOo} 


the Dionne quintuplets at Callander, Ont. 
\s staff cameraman tor the Toronto Star, he 
was the first news photog iphet to make 
i picture of the now famous babies, short 
\ fter they \ 


| i \\ born in May 1934 
Mort 0 ess DY ght of conquest he rye 


ume the only } man who is_ pt 
mitt d to k | he og ns ot he 
uins. He shoot s distrib 
ted by the News er | rise Asso 


ciation, which holds exclusive contract tor 
such pictures. Every official quintuplet 
photograph published in newspapers, on 
picture post cards or elsewhere; every pic- 
ture that brings thousands of dollars into 
the babies’ swelling bank account because 
it is used for advertising purposes, even 
each still picture made while the quins are 
being filmed for a feature motion picture, 
is the work of Davis. 

Although photographing the quintuplets 
may be a job that almost any cameraman 
would give his eyeteeth to hold, it is by 
no means a cinch, according to Davis. The 
pictures he obtains appear the more re- 
markable when something is known of the 
conditions under which he works. It will 
benefit any photographer who attempts 
to make pictures of children, to observe 
some of his methods. 

First of all, Davis is a man who looks 
is if he would get along well with chil- 
dren. He also gives the impression that 
he can be hard as nails with grown-ups, 
when occasion demands. He must be a 
patient man. Anyone who has attempted 
to make a successful snapshot of a single 
two-year-old possessing an abundance of 


By 
WALTER E. BURTON 
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vitality knows how much patience is re- 
quired to get a satisfactory result. Mul- 
tiply that by five, and you have a faint 
idea of what it takes to make a successful 
news or advertising shot of the quintuplets. 

After patience and an ability to get 
along with children, come such technical 
details as lighting, camera equipment, 
films, and exposures. 

The matter of lighting is of utmost 
importance. Whenever possible, the fa- 
mous babies of Ontario are photographed 
in their play yard or any other place where 
sufficient daylight illumination is avail- 
able. Daylight is not harmful to young 
eyes, and it permits the short exposures 
necessary to “stop” motion. 

Whenever artificial lighting is required, 
as in winter months when the quins are in- 
doors and natural daylight is weak, the 
lighting arrangements are dictated not by 
the requirements of good photography, but 
by medical precautions necessary to pre- 
vent injuring the eyes of the babies. 
Neither Davis, Dr. A. R. Dafoe, nor any- 
one else connected with the work thinks 
of doing anything that could cause eye 
strain or fatigue. 

When the quintuplets were very young, 
and before electric power lines were ex- 
tended to their home, Davis had to use 
photoflash lamps. Later, when electric 
power was available, better means of light- 
ing were employed. Taking a lesson from 
Hollywood motion-picture technicians, Da- 
vis adopted 2,000-watt movie flood lamps 
as standard light sources. These lamps are 
similar to ordinary incandescent bulbs, ex- 
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cept that they produce more light for each 
watt of current consumed, and have short- 
er lives. Davis never uses more than three 
such units at a time; and he arranges them 
to provide the desired illumination for 
making the exposure, and for bringing out 
or modeling the features of the babies. If 
you look at one of the early pictures of 
the quins, made with photoflash bulbs, and 
then at a recent indoor shot made with the 
flood lamps, you can see considerable dif- 
ference in modeling and note the absence 
of harsh shadows in the later pictures. 

The large movie flood lamps are not 
used “raw,” however. To eliminate all 
possibility of dangerous glare, each bulb 
is covered with a silk diffusing screen and 
a piece of blue glass that makes the light 
more like natural daylight. It is possible 
to look directly at one of the lighted lamps 
from a distance of a foot or so, and not 
experience discomfort from glare. The 
quins do not even look around when the 
lamps are switched on, so soft is the illu- 
mination. 

Fast panchromatic film, sensitive to 
all colors, is used in the camera. The 
blue quality of the light reduces the 
effective speed of this film, but there 
is enough illumination to permit ex- 
posures of a twenty-fifth of a second 
it a lens opening of F/4.5. Panchro- 
matic film, sensitive to all colors, is 
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PLAYGROUND BUILVING 


VISITORS INFORMATION 
AND INSTRUCTIONS 


4 TS PLAY GROUNDS HAS BEEN ERECTED 
30 TAT YOU MAY SEE THE Chiubetn ar Puy 
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5 PLOASE MAINTAIN SILENCE 
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Visitors filing into the observation gallery from which the quins can be viewed in their play 
yard, The inset shows one of the big signs that warn against trying to smuggle a camera along 
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Cameras checked 
outside the visitors’ 
gallery at Callander, 
Ont. Each box is 
chalked with a num- 
ber, and the owner 
is given a ticket 


Below, some boys 
are trying to out- 
wit the authorities 
by snapping the 
quins over the spe- 
cially built fence 
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superior to film that lacks sensitivity to 
orange and red, because it tends to repro- 
duce the skin of the sun-bronzed babies in 
lighter tones. 

Davis has tried many cameras, from 
fast miniatures using motion-picture film 
and making negatives measuring one by 
one and a half inches, to focal-plane cam 
eras of the type commonly employed by 
press photographers. The miniature cam 
era proved unsuitable because, although it 
produced excellent negatives, their small 
size made it difficult to obtain the great- 
ly enlarged prints demanded by purchas- 
ers of the pictures. The instrument finally 
adopted as the “standard quintuplet cam- 
era” is a reflecting type making a four by 
five-inch negative on cut film. It has a 
twenty-four-centimeter lens with a maxi- 
mum speed of F/4.5. With this camera, 
Davis can work from a low viewpoint, and 
watch the babies on the ground-glass screen 
up to the instant of exposure. 

The official quintuplet photographer 
makes it a rule to work with the babies on- 
ly when Dr. Dafoe is present. At the slight- 
est indication of fatigue or irritation on 
the part of the quins, he folds up his cam- 
era and waits for another day. Sometimes 
he does not even make an exposure afte! 
going to the trouble of setting up his 
equipment, because the babies do not seem 
to be in the mood to be photographed. In 
this work, as in nearly all child photog 
raphy, the babies themselves are the real 
bosses. 

At best, the task of getting five lively 
little girls to assume reasonably interest- 
ing poses, in positions where they all will 
show in the same picture, is bordering on 
the impossible. The babies cannot be 
forced to do anything. The photographer 
must wait patiently until they voluntarily 
assume satisfactory poses; or else employ 
some sort of strategy, as in the case of the 
cake of soap. 

Davis follows no rigid schedule in shoot- 
ing the quins. He works much as inspira- 
tion and conditions—and the quins them- 
selves—dictate. Part of his task is to in- 
vent interesting and story-telling poses. 
Costumes help a great deal at times. Birth- 
day-cake and Christmas-tree pictures are 
always interesting to the public. 

Practically all the photographs Davis 
makes of his famous subjects are distrib- 
uted by NEA Service purely as news pic- 
tures. A few (Continued on page 134) 




















This truck carries a mile and a half 
of hose to tap distant water sources 






TINY CABLE CARRIES 240 PHONE CALLS 


ys. 





TRAIN ORDER IS LIGHTED 


To FACILITATE nighttime delivery of 
train orders ‘‘on the fly,” flash lights are 
now attached to the conventional “message 
loops This illuminates the loop and 
makes it easy for the trainman to pick up 
the message as shown above. 


34 





As MANY as 240 tele- 
phone conversations 
travel simultaneously 
over an experimental 
cable less than an inch 
in diameter, just laid 
between New York 
and Philadelphia and 
successfully demon- 
strated in its first pub- 
lic test. Doing the work 
of a standard 480-wire 
cable as thick as a 
man’s arm, the new 
“coaxial” cable em- 
ploys a pair of copper 
tubes of lead-pencil 
size. Experts are per- 
fecting the cable for 
commercial telephony 
and as a “pipe” for 
broadcasting  televis- 


panel that controls messages on the ‘“‘coaxial’’ cable ion programs. 


CALLED the first of its kind, a fire-fight- 
ing truck just placed in service in London, 
England, carries a mile and a half of hose. 
It can lay either a single or a double line 
while traveling at fifteen miles an hour. 
The truck will provide quick aid when a 
shortage of water occurs and makes it 
necessary for the firemen to stretch out 
long lines of hose in order to reach addi- 
tional sources of supply. 
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STACKS 4,200 MATCHES 
ATOP BEER BOTTLE 


By BALANCING 4,200 ordinary kitchen 
matches on the top of a beer bottle, 
Thomas H. B. Staggers, of Cleveland, 
Ohio, has provided a mark for parlor-trick 
enthusiasts to shoot at. A postman’s heavy 
step on his front porch sent the top-heavy 
pile crashing, but not before a photogra- 
pher had come along in time to record the 
unique feat. 


FLOATING CHURCH BUILT ON SHIP’S HULL 








church. Picture at right 


Interior of the floating ) 
shows the odd hybrid craft 


ERECTED on the hull of an old 
ship, a floating church complete 
with steeple and stained-glass 
windows, serves a congregation 
in Argentina. Because they had 
to ford numerous streams and 
rivers, the worshippers found it 

difficult to get to church 

on Sunday. The problem 

was solved by building 

the floating house of 
worship. 
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STATUE OF A COWBOY 
MADE OF SHEET METAL 


CoMPLETE with lariat, boots, chaps, and 
ten-gallon hat, a unique statue of a cow- 
boy recently displayed at a New York 
exhibition was built up entirely from 
sheet metal. The modeler, Lowell L. Bal- 
com, of Silver Mine, Conn., used brass, 
bronze, and copper in forming the odd 
figure. By skillful cutting and bending of 
the metal, Mr. Balcom was able to produce 
such difficult details as a broad, studded 
belt and buckle, which can be seen in the 
photograph reproduced above. 


Built across the en- 
trance to a German 
game preserve, this 
archway contains an 
electric-eye device 
that turns on bright 
lights and sounds a 
horn, as shown below, 
when an animal tries 
to pass through, thus 
frightening it back 
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BIRDS ARE 


CANARY birds are 
the ‘‘guests”’ in 


novel Resieaines i i la (iff sgn | f 
Giri @ we 
SETA 
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operated by Mrs. E. 
J. Karst, of Atlanta, 
Ga. Most of the fea- 
thered boarders are 
left by owners who 
are temporarily away 
from home, and want 
their pets to have the 
best of care in their 
absence. Some of the 
canaries, however, 
are “hospital cases,” 
undergoing treat- 
ment for various ail- 
ments. Comfortable 
quarters are pro- 
vided for more than 
sixty birds in cages 
ranged on the walls. 
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SEARCHLIGHTS and a horn replace a con- 
ventional gate on the edge of a German 
forest used as a game preserve. Installed 
in a doorless shed, the horn and lights 
are operated by an electric eye whose 
beam spans the doorway. If a deer inter- 
rupts the beam, the horn blares and the 
lights flash on, frightening the animal back 
into the woods. 





BOARDERS IN CANARY HOTEL 
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*‘Rooms”’ in the odd boarding house where birds are kept for their owners 


IS BUILT INSIDE A CHURCH 


While demolishing this abandoned church, 
a builder erected a residence inside 
it, using the wood and other materials 


ERECTING a small house inside of an 
abandoned church was the odd _ con- 
struction method adopted by a Missouri 
builder. After purchasing the church to 
utilize its wood for building materials, 
the owner moved in for the winter, kept 
the church furnace going, and started work 
on his new home unhampered by the cold. 
Careful planning enabled a good part of 
the church foundation, floor, and walls to 
be used intact, while superfluous wooden 
members were ripped from the church to 
supply needed materials. 


ONE LOCK FASTENS 
ALL DOORS OF CAR 


A bDEvIcE which locks all four doors of 
a sedan in one motion has recently been 
made available to automobile manufac- 
turers. To lock a car equipped with the 
new system, it is only necessary to turn 
the key in the right front door, and raise 
the handle; the other three doors are 
locked automatically. It is impossible for 
the user to lock himself outside the car, 
leaving the keys inside. 
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Perilla plants at the U. S. Department of 
Agriculture experiment station at Gaines- 
ville, Fla. In the circle, the tiny seed 
are compared with a match. Right, packets 
of seed brought from iue Orient for test 
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CAMERA ADJUSTS ITSELF TO LIGHTING 





An electric eye automatically moves a light filter 
of varying transparency to give the right exposure 





INVENTED by Prof. Albert Einstein, 
famous mathematician, and Dr. Gustav 
Bucky of New York University, a new 
camera automatically adjusts itself to 
the correct exposure for existing light- 
ing conditions. Light entering an aux- 
iliary lens strikes a photo-electric cell 
and causes it to move a screen filter of 
varying transparency to control the 
amount of illumination § striking the 
photographic film or plate. Turning a 
stop disk on the front of the camera 
changes the size of the lens opening and 
the light filter reacts accordingly. 


PALMETTO CUTTER CLEARS MARSHES 


PALMETTOS, weeds, and other tough 
grasses are easily cleared from farm lands 
with a new cutting machine just intro- 
duced. Drawn behind a tractor, the device 
has whirling rows of sharp teeth made of 
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specially hardened and tempered steel. 
The cutter is especially adapted to clear- 
ing marsh lands, and is said to have cut 
down a twenty-three-acre patch of palmet- 
tos at a cost of less than five dollars. 






Drawn by a tractor, this machine cuts palmettos and other tough plants to clear land economically 











GIANT PLANT YIELDS USEFUL OIL 


APPING a new “vegetable oil well,” 

U. S. Department of Agriculture ex- 
perimenters at Gainesville, Fla., have re- 
ported success in raising and harvesting 
perilla, a giant Oriental member of the 
mint family. Its tiny brown seeds, suggest- 
ing mustard seeds, hold the valuable perilla 
oil used in making paint, in waterproofing 
cloth, and in producing artificial leather. 
During the first eleven months of 1935 the 
United States imported more than 69,000,- 
000 pounds of this oil, valued at $4,211,000. 
At Gainesville, Dr. F. S. Jamison and his 
associates have tried four types of seed 
imported from the Orient and France. In 
tests, some of the plants attained a height 
of twelve feet. The seeds are forty percent 
oil, and the residue material left when 
the oil has been squeezed out is rich in 
nitrogen and therefore valuable for fertil- 
izer. In the initial trials, on small plots, 
the yield of seed was at the rate of 900 
pounds to the acre. Next year, larger areas 
will be planted and further tests carried 
on in other parts of the state. It was at 
the Gainesville station, a few years ago, 
that pioneer work with tung-oil trees was 
carried out. 





RADIO ECHOES EXPLORE 
THE UPPER ATMOSPHERE 


To EXPLORE the earth’s upper atmos- 
phere and determine its effect on radio 
transmission, magnetism, and the northern 
lights, two scientists of the Carnegie In- 
stitution, Washington, D. C., have per- 
fected a unique radio apparatus. Radio 
waves sent out from the device on a num- 
ber of different wave lengths strike the 
various layers of ionized atmosphere from 
forty to 300 miles above the earth, and 
are reflected back to their source. The 
timing and other characteristics of these 
reflected waves are expected to aid ex- 
perimenters in probing many of the mys- 
teries of outer space, just as echoes from 
a submarine sounding device, reflected 
from the sea bottom, can be made to 
“describe” the contour of the ocean floor. 
The picture above shows the inventors, 
Harvey W. Wells, left, and Lloyd V. 
Berkner, checking the operation of the 
device 
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DRY DOCK FOR PLANES 
SERVES AIRLINERS 
TRANSCONTINENTAL airliners are over- 
hauled in a novel airplane “dry dock” re- 
i cently placed in service in a Pacific Coast 
hangar. Planes are wheeled into the wooden 
dock, which has a series of platforms on 
several different levels to permit a swarm 
of mechanics to work on the motors, con- 
trols, and instruments all at the same 
time. By this method, it is said, a giant 
transport plane can be thoroughly in- 
spected and overhauled within three hours. 


NEW PROCESS MOLDS 
RUBBER ARTICLES 


Boots, balls, balloons, and other hollow 
rubber articles are cast in one piece by 
a new molding process developed by an 
English manufacturer. Rubber in liquid 
form is poured into non-porous forms 
and subjected to a series of special harden- 
ing processes. A rubber weather-observa- 
tion balloon made by the casting process 
is shown in the photo below inflated to 
a diameter of fifteen feet, for comparison 
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Air circulated in 
this new automo- 
bile heater gets 
its heat from the 
burning of gaso- 
line as shown at 
right. Below is a 
view of the heater 












HEATER FOR CAR 
BURNS GASOLINE 


BURNING gasoline 
warms the air circulated 
by a new automobile 
heater just placed on the 
market. Operating only when the motor is run- 
ning, the heater is said to supply large quantities 
of heat while using only a small amount of fuel. 
Safety valves automatically shut off the device 
if it becomes too hot. 
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with a similar but uninflated balloon. A giant transport plane in ‘ 





Cast rubber balloon, and a similar one deflated. Rubber boots and other 
hollow articles can be made in one piece with the new molding process 


to permit 


ROBOT SOLVES 
PROBLEMS 


COMPLICATED mathe- 
matical problems that ex- 
perts would require days 
to solve are answered in 
a few seconds by an 
amazing mathematical 
robot developed by Dr. 
John B. Wilbur, Mas- 
sachusetts scientist. 
Known as a simultaneous 
calculator, the machine 
weighs about a ton, and 
contains more than 13.,- 
000 parts, including 600 
feet of flexible steel tape 
and nearly 1,000 ball- 
bearing pulleys. The ap- 
paratus was designed to 
eliminate delays in figur- 
ing involved research and 
engineering problems, 
such as calculating stress 
on steel bridge sections. 








‘dry dock”’ while mechanics swarm over it to make tests and replacements 


ULTRA-VIOLET LAMP USES LOW POWER 


SCREWED into an ordinary 110- 
volt socket, a new ultra-violet lamp 
developed by two Illinois scientists 
uses only seventy-five watts of elec- 
trical energy instead of the 2,000 
watts usually required for conven- 
tional tubes. The new lamp is made 
of heat-resistant glass, and operates 
without special gen- 
erators or transform- 
ers. Resembling a 
large electric bulb, it 
has a thin window 
blown into one side 
rays to 
pass easily through 
the glass. The lamp 
is expected to reduce 
the cost of produc- 
ing radiations for 
curative and experi- 
mental purposes. 













This machine solves complicated problems in a few seconds 





37 











KIMMING above rugged moun- 
tains and forest-bordered streams, 
patrol planes of the Federal Bureau 
of Fisheries soon will resume their 
relentless warfare against the racketeers of 
the north, the salmon thieves and illegal 
fishermen of the Alaskan waterways. Aided 
by fast Government cutters and backed 
by the authority of the United States Mar- 
shal’s office, these wardens of the wilder- 
ness are stamping out the pirates who, in 
former years, have robbed the legitimate 
salmon fisheries of hundreds of thousands 
of dollar 
When the spring thaw brings the world’s 
greatest salmon runs to Alaska, sloops, 
dories, and gas and Diesel-powered fishing 
boats will go into action. Between late 
May and early September, most of Alaska’s 
population will be engaged in salmon fish- 
ing. From the northern Canadian border 
to the Bering Sea the silvery beauties will 
be fighting their way up countless rivers 


from the sea to their spawning grounds. 
Traps and seines will yield ton after ton 
of “pinks” and “reds” to be put up in cans 


for America’s tables. And upon this great 
enterprise has preyed as tough a collection 
of thugs as ever plagued a crime-ridden 
me tropolis. Well equipped with rifles, pis- 
tols, and high-powered motorboats, the 
members of a small but highly organized 
gang have thrived upon the combined re- 
turns of illegal fishing and downright piracy. 

Picture a commercial fish trap not fat 
from the mouth of an Alaskan river—a 
netted inclosure teeming with 40,000 cap- 
tive salmon, At twenty cents apiece, that 


Agents ofthe U.S. Bureau 
of Fisheries have taken to 
the air in their war upon 
poachers and trap robbers 


offers a good night’s haul for a river bandit. 
Under cover of darkness, the shadowy 
forms of speedboats, running without lights, 
approach the trap. A watchman is guard- 
ing it. A moment later 
he is slugged into uncon- 
sciousness and left bound 
and gagged. 

Blocks and tackle rat- 
tle softly. Up come the 
nets. Tons of valuable 
fish go slithering into the 
holds of the pirate craft. 
The well-timed raid is 
completed with business- 
like efficiency, and the 
poachers make off with 
their haul. It will bring 
a handsome price from a 
“fence” who specializes 
in disposing of stolen sal- 
mon—one of the odd 
criminal sidelines of the 
racket—or an even bet- 
ter figure if the thieves 
themselves are willing to 
risk attempting to sell 
their loot on the open 
market. 

Such was the state of 
affairs that faced com- 
mercial fishing interests 
not long ago. By the 
swiftness and careful tim- 
ing of their forays, the 
trap robbers managed to 
play hide-and-seek with 





Planes Hunt 


By 
GEORGE W. 
MEHRTENS 


since it could not be traced, constituted 
no damaging evidence if found in their 
possession. About the only hope of suc- 
cessful prosecution lay in catching them 
in the act, and no one knew where they 
would strike next. 

Then the Bureau of Fisheries and the 
office of the United States Marshal mobil- 
ized their forces. Airplanes were pressed 
into service. And the salmon packers, 
themselves, organized regiments of vigi- 
lantes similar to those created in California 
in the hectic period of the early gold-rush 
days. Fighting fire with fire, the outraged 
citizens of Alaska bought speedy motor 
boats and employed armed guards to pro- 
tect their interests. 

Many a thieving marauder got the sur- 
prise of his life when he sneaked up in the 
dead of night to rob a fish trap. Instead 
of a lone watchman, who could easily be 
overpowered, the fish pirates were met by 
a miniature battleship, manned with ex- 
perienced agents willing to shoot it out. 
When the gangs tried to escape in boats 
that heretofore had been the fastest in 
Alaska, they were pursued in boats that 
were even faster. 

As plundering fish traps grew too hot 
for them, however, the pirates began de- 
veloping more intensively another of their 
illicit sources of income—salmon fishing in 
closed waters and at illegal seasons. 





ste gigs A field man of the Bureau counting salmon as they pass the gate 
the law. Their booty, of a weir. This method is used to determine the size of the runs 
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Alaskan Fish Pirates 





































Fishermen dragging 
a seine ashore on an 
Alaskan estuary. It 
is to» protect legit- 
imate fishermen like 
these, as well as to 
preserve the valua- 
ble salmon runs, 
that the Government 
wages its fight on 
fish poachers. Be- 
low, a native fish- 
ing with a hand net 


As long as any Alaskan can remember, ters the number of fish 
tough characters among the Indians and _ that pass in a given time. 
half-breeds have eked out a hand-to-mouth With these observations 
existence by dipping for salmon with hand as a guide, the Bureau 
nets in forbidden waters. But the big- frames its regulations for 
time gangsters had no use for the methods _ legitimate fishing opera- 
of these small fry. With their easy pick- _ tions. 
ings from salmon traps vanishing, they Unconcerned with such 
went in for illegal fishing on a grand scale, regulations, large-scale 
literally straining whole lakes for their poachers menaced the 
catch. Their greed was their undoing. It whole conservation pro- 
brought them squarely into conflict with gram, as well as the prof- 
the U. S. Bureau of Fisheries, which su- its of the law-abiding 
pervises the Alaskan salmon industry to fisheries. To track down 
preserve its riches against just such waste- 
ful looting. 

To conserve the world-famous runs for 
posterity, the Government exercises vigi- 
lant control over the taking of salmon. 
Methods of fishing permitted in some; 1 angie RB. “Pi 4 


areas are banned in others. Fishing Bulle 











the outlaws with boats was use- 


with hand nets and seines is for- $= tt Ee od less. Thousands of bays, streams, 
bidden within a certain distance { is ora and inlets offered happy hunt- 
of the mouths of streams. Not ute — ing grounds for the salmon 


infrequently, the Bureau of racketeers. They could readi- 


Fisheries closes an entire fish- ee Samim . a ly find seclusion from prying 
ery for a while, to allow more esi dager — ~ 0. “pee eyes, for Alaska’s 586,400 
salmon to reach a spawning ao . square miles are populated 
ground and deposit their eggs. — : ; _ = by little more than 30,000 


whites—the rest of the in- 
habitants being Aleuts, In- 
dians, and Eskimos. 
Now, the Bureau of Fisher- 
eries men patrol this wild, 
lonely territory in fleet, high- 
powered planes. Penetrating 
into the interior and flying hun- 
dreds of miles a day, they can 
easily spot boats in closed areas. 
Aided by the airplane, the Govern- 
ment agents have now virtually succeed- 
ed in stamping out the “bootleg salmon” 
Made of inclined planking, it leaves a gap racket. Illegal fishing, once carried on braz- 
at the center through which all the sal- ees enly in the open, has become an under- 
mon must pass, An observer with & Me nut wot eer humana dar eng re SOE profession {00 risky to pay One by 
. : 4 moved from a fish trap under guard of a Bureau e, the racketeers have given up their los 
tiny shack on stilts above the gap, regis- of Fisheries cutter, to balk possible robbery ing battle with the law. 


From years of expeiience, 
the Fisheries men have learned 
that fifty percent of the sal- 
mon must escape if the fish 
are not to be exterminated, 
and they enforce this com- 
mon-sense rule. The seemingly 
impossible task of actually 
counting the salmon is one that 
the Bureau’s experts have solved. 
To learn whether a run is normal, 
increasing, or diminishing, a “‘count- 
ing weir” is erected across a stream. 
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‘loys Krom Sea Shells § 


ODD HOBBY BECOMES PAYING BUSINESS 
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ITH sea shells brought from all Some of the fantastic fig- 
over the world, William P. Hume, ae 
of Charleston, S. C., creates ob- 
jects of art and utility—lamp stands, place 
cards, flower vases, beads, and dolls. His 
Charleston shop, in addition, is a veritable 
Noah’s ark of animals made from shells— 
miniature giraffes, eagles, pelicans, pen- 
guins, owls, monkeys, frogs, chickens, love 
birds, and butterflies. Many of the shell 
animals now sold in ten-cent stores were 
originated by Hume. His latest creation 
is a Jabberwock, the imaginary creature 
of Lewis Carroll’s “Through the Looking 
Glass.” 
Twenty years ago, Hume began collect- 

































ing shells as a hobby. In a back room, he has 
more than 18,000 different kinds filed away in 
cigarette tins, cigar boxes, glass jars, and paste- 
board containers. They are of almost every hue 
of the rainbow, and vary in size from midgets 
barely one sixteenth of an inch across, to giants 
a foot or more in length. 

When he receives new shells, Hume brings out 
their color by scrubbing the surface with a tooth- 
brush dipped in a weak solution of muriatic acid. 
In creating the hundred and one items which he 
turns out, he employs a variety of tools—cuticle 
knives, jeweler’s tweezers, razor blades, a small 
electric grinder, and crochet needles with the 
hooks filed off. 





. en 
Hume displaying a few of & 
the different kinds of shells a 
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he uses in his strange art 
They range in size fr 
tiny baby shells to giants 


a f t or more in length 
Newly received shells being 
scrubbed with muriatic 


acid on a toothbrush t 
remove foreign deposits and 
bring out the dainty colors 





In the back room of the shop, 
filed away in cigarette tins, 
cigar boxes, and other con- 
tainers, is a collection of shells 
including more than18,000kinds 


Shells of the strange “sand dollar” being 
broken open to obtain the tiny white inside 

ynes, Which are used for small parts ir 
many of the figures. At the right are “Alice” 


and the oyster chor is conceived by Hume 


POPULAR SCIENCE MONTHLY 











Snake Fights Provide New Sport 


LACK lightning is pitted against 

deadly fangs when a Florida indigo 

snake encounters a diamond-back 
rattler. The action photographs on this 
page, snapped by our staff photographer 
at “Texas Jim” Mitchell’s famous reptile 
farm near Sarasota, Fla., show how the 
non-poisonous blue-black indigo can out- 
maneuver and kill its deadly rival. Both 
contestants in this strange death struggle 
weigh the same. The indigo snake, nearly 
seven feet long, has its speed and im- 
munity to poison; the diamond-back, its 
thick-set body fully five feet long, has its 
hair-trigger strike and its curving fangs. 





The beginning of the battle. “Texas Jim” Mitchell, right, lowering the indigo snake to the 
ground while an assistant holds the five-foot diamond-back on the end of a hooked stick 





The indigo snake, fast enough to 
avoid the strike of the rattler, 
wriggles toward its coiled foe 
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The winner. Harmless to man, the indigo 
snake is giving valuable assistance by killing 


Circling its enemy in a series of starts the dreaded diamond-backs and water mocca- 
and jerks, it tries to bewilder the diamond- sins of Florida and other southern states 
back. Frequently, it darts in and pauses, ; 

weaving its head rapidly from side to side a 










Careful only that the rattler 
does not reach its head, the 
indigo loops its body about 
its enemy while the dia- 
mond-back rears into the 
air and strikes out blindly 





At left, the final round. Bewildered by the 
= weaving motions of the indigo, the rattler 
is no longer able to follow the movements 
of its head. Here, the indigo is in position to 
: snap its teeth into the head of the rattler, 
i ' > Fe ot a Pa after which it swallows its foe as seen above 
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Monster Seagoing 


WATER-TIGHT GATES AND 
SWINGING WALKWAY ARE 
OPENED TO ADMIT SHIP) 

-— : : a at 





Drawing by B. G. SEIELSTAD 




















BLOCKS SUPPOR 
SHIP’S HULL 


U.S.S.ARD-3 
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Compattative $i3e of Largest Floating 
Dey Dock and Biggest Linet 


WINCHES OR’ GYPSIES” 
CENTER SHIP 
IN DOCK 


REPAIR 
SHOPS — 


PUMP MOTOR 


NEW FLOATING DRY DOCK 
WiLL ACCOMMODATE 
LARGEST BATTLESHIPS 
AND AIRCRAFT 
CARRIERS 


DISCHARGE OUTLETS 
OF PUMPS —~ 


FLOATING DOCK 
LOWERED FOR 

SHIP TO Pe 
ENTER \ 
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FILLING PORT OR 
STARBOARD TANKS 
LIFTS OPPOSITE SIDE 


TANKS PUMPED DRY 








DIESEL-ELECTRIC 
POWER PLANT 
FOR PUMPS 





to Expose Hull of Dzy Doe FULL TANKS 
for Inspection and Repair 
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FILLING B 


Large enough to accommodate the biggest dreadnoughts in the U.S. Navy, this mobile dry dock will accompany the fleet 


LANS just announced by the U.S Designated as the ARD-3, the 45,000- machinery permit it to travel through the 
Navy Department reveal the first ton monster will serve as a floating dry water at ten-knot speed. The only float- 
d 

Measuri 


tails of what will be one of the dock for warships. Since it will be big — ing dry dock of comparable size, attached 

rangest’ ocean-going cratt afloat. enough to accommodate the largest vessels to the great British naval base at Singa- 

ng 1,016 teet long, it will rank in in the U. S. Navy, it will permit repairs pore, Straits Settlements, is not mobile. 
size with the biggest ships in the world. — that otherwise could only be carried out at By contrast, the ARD-3 will be able to 
Strictly speaking, however, it may not be a distant navy yard. Even the mighty air- _foilow the fleet wherever it may go, as an 
a ship at all, for Navy men incline toward — craft carriers Lexington and Saratoga can invaluable new member of the flotilla of 
a design that omits propelling machinery be hoisted high and dry with its aid. Its auxiliary craft that keeps our ships of the 
and calls tor the gigantic hulk to be towed — design marks a bold innovation in naval _ line fit to fight. 
lace to place operations. A shiplike bow and steering A naval victory takes more than big guns. 
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If the proud dreadnoughts of a fleet win an en- 
gagement, much of the credit must go to the 
humble tenders and repair ships that have kept 
them tuned to fighting pitch. In our own Navy, 
today, thirty-four auxiliaries make up this all- 
important Base Force. Attached to the de- 
stroyers and submarines of the fleet, to assure 
their mobility, are tenders capable of making 
repairs and transporting essential supplies. The 
two principal repair ships—the Medusa and the 
Vestal—perform the same service for our 
battleships and cruisers. 

Veritable factories afloat, the foundries and 
machine shops of the repair ships can supply at 
short notice anything from a two-ounce filing- 
cabinet catch to three-ton piston rings for a 
battleship’s main engines. In one recent week, 
781 different jobs were under way in the 
Medusa’s twenty-eight departments and shops 
as she lay within the breakwater at San Pedro, 
Calif., serving the needs of war craft anchored 
near-by. Skilled workmen aboard these ships 
can mend the broken spring of a stop watch, 
fix a faulty pair of binoculars, or restore a 
dreadnought to the battle line, if need be, in 
jig time after a boiler explosion has put it out 
of commission. If a vessel’s hull is rent by a 
torpedo or a collision, they are prepared to 
patch it so that the ship can limp to port for 
more extensive repairs. 

In time of war, however, a long trip to a 
coastal base may withdraw a warship from 
service just when it is most needed. Hence the 
Navy has developed its pioneer idea of sending 
floating dry docks along with the fleet so that 
even major repairs can be made on the spot. A 
small mobile dry dock, the ARD-1, is already 
in commission as the experimental prototype of 
the new auxiliaries. Bids have been asked for 
a sister “ship,” the 446-foot ARD-2. These 
two floating dry docks will be able to service 
destroyers and submarines. Now the Navy 
plans its monster ARD-3, authorized by the 
last Congress, to take care of the biggest ships 
of all—in any harbor deep enough to float it. 
Its estimated cost of $15,000,000, twice that 
of a stationary dock, is expected to be amply 
repaid by its strategic value. 
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KEEP OUR NAVY 
IN FIGHTING SHAPE 










A scene in the foundry of the 
repair ship Medusa, in which 
castings are made for machine 
parts. Left, boiler makers of 
the U.S.S. Vestal, another 
auxiliary vessel, repairing a 
section of boiler tubing 




















Optical workers on a repair ship putting 
officers’ telescopes into first-class condi- 
tion. The auxiliary vessels are prepared to 
fix anything from a watch to a steam engine 


The U.S.S. Medusa, repair ship to the 
Battle Force, following the fighting ships 
in maneuvers on the Pacific. The seagoing 
dry docks will supplement the vital aid 
given our warships by vessels like this 
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ELECTRIC CURRENT 
QUICKLY HARDENS 
CAR CRANKSHAFTS 


CRANKSHAFTS used in auto- 
mobiles, trucks, tractors, and 
heavy machinery are quickly 
hardened after manufacture by 
an ingenious electrical machine 
just developed. Shaft parts are 
placed in the device and sur- 
rounded by special “inductor 
blocks.”” An electric current of 
low voltage and high amperage 
passing through the blocks in- 
duces a heating current in the 
shaft surface and hardens the 
metal. The machine is expect- 
ed to reduce the cost of the 
necessary hardening process, 
since the electrical method takes 
only two minutes, whereas the 
usual procedure of baking in a 
furnace requires five hours, 
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HINGED RULER GAUGES ANGLES 
BY MEANS OF SPECIAL SCALE 


Any desired angle can be formed with a jointed 
two-foot ruler recently marketed. To set the ruler 
at a seventy-degree angle, for example, a pair of 
dividers is placed along special markings on one 
leg of the ruler, and opened until it spans seventy 
units on the scale. The legs of the rule are then 
spread apart until the dividers span exactly the 
distance between two “center dots” etched on the 
ruler legs, as shown above, when they form the 
versing the process, unknown 


angle desired. By 
Thus, mechanics 


angles can be measured quickly 
need not carry a separate protractor, 





FOLDING SHIELD FOILS BANK BANDITS 


FoLpED compactly 
into a bank or store 
counter, a collapsi- 
ble shield opens to 
form a_ bulletproof 
barricade against 
bandits. The unit is 
made of six steel 
sections, held _ to- 
gether with spring 
hinges. If a bandit 
holds up a clerk, the 
latter kicks a con- 
cealed lever, and the 
shield springs up out 
of the counter. Thus 
protected, the clerk 
can point his gun 
through a hole in 
the shield and look 
through a_ viewing 
slot to aim. When 
folded, the shield is 
not in the way of 


the clerk. 





A crankshaft in an electrical machine that hardens metal 


MOTOR LIFTS CRIPPLE WY 
OUT OF HIS CHAIR 


DeviseD by a crippled 
inventor, an ingenious 
chair has a hinged seat 
that helps a crippled per- 
son to get to his feet. The 
base of the chair houses 
an electric motor which is 
geared to the seat; at the 
touch of a_ button, the 
motor tilts the seat cush- 
ion forward from a hori- 
zontal to a vertical posi- 
tion, gently pushing the 
chair’s occupant from a 
sitting to a standing pos- 
ture without effort on his 
part. A small mat in front 
of the chair prevents his 
feet from slipping out 
from under him while he 
is being helped up. Such 
chairs are expected to be 
helpful to infantile-paral- 
ysis victims, 








TORCH FOR WELDING HAS 
PREHEATING FLAME 


Srxce metal surfaces must be heated 
before they are welded together, a new 
oxyacetylene torch that directs a preheat- 
ing flame in front of the welding flame is 
expected to simplify the welding process. 
In the illustration above, the welding 
flame, right, is fusing a pipe joint, while 
a second smaller flame, left, is preheating 
the joint surfaces about to be welded. 
The new torch is said to weld a seven- 
inch pipe in seven minutes. 


FILTERS FOR SEA WATER 


OCEAN WATER is made potable by two 
filters of synthetic resin recently devel- 
oped. Salt water taken from the sea is 
passed first through one and then the 
other of the two resinous filters, after 
which it emerges as water that is suitable 
for human consumption. 
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prone pte powerful sprays of 
vater from special jets, a novel 
machine recently tested in Eng- 
land is a new aid to fire-fighting. 
The apparatus consists of a three- 
wheeled truck which draws a trail- 
tank having a water capacity of 
1,200 gallons. In addition to 
numerous adjustable spraying jets, 
the portable tank carries lengths 
of hose on reels mounted over the 
rear fenders. Backed against the 
side of a burning building, the 
machine drenches the surface with 
a wall of water. In certain cases, 
the apparatus can be backed 
through a doorway directly into a 
blazing structure to radiate sheets 
of water in all directions. Another 
suggested use for the apparatus is 
for extinguishing oil fires. When 
not needed as a fire-fighting unit, 
the tank will be used for street 
cleaning. In case of a wartime gas 
attack, the machine can be adapted 
to spray streets and buildings with 
chemical solutions designed to 
counteract the poisonous effects of 
the gas. 


act poison gas. 


Tank Truck Fights Fire with Wall of Water 





SILVER TEA SET WEIGHS AN OUNCE 





The diminutive tea service compared for size with an ordinary ; : 
of German silver elaborate fashion. 


water glass. It rests on a tiny table 


Mape by a Russian 
jeweler, a miniature sil- 
ver tea service is dwarfed 
by an ordinary water 
glass. Complete withcups, 
Saucers, Samovar, Sugar 
bowl, and bottle for hot 
water, the tiny set weighs 
less than one ounce. The 
silver service is gilded, 
and is shown displayed 
on a diminutive tea table. 
The table is made from 
German silver, and its 
spindle legs are turned in 


SPIKED BOARDS DISCOURAGE PIGEONS 





Spikes keep pigeons off the U. S. Treasury building 





FEBRUARY, 1937 


To PREVENT pigeons from roosting 
on cornices on the U. S. Treasury 
Building in Washington, D.C., Gov- 
ernment officials adopted the novel 
anti-pigeon boards shown in the photo- 
graph at the left. Planks containing 
thousands of long upright nails placed 
close together were fastened to pro- 
jecting ledges to prick the feet of 
alighting birds and prevent them 
from using these spots for perches or 
nesting places. 


AUTOMATIC GAS PUMP 


Mororists may soon serve them- 
selves at an automatic filling station 
devise d by an Arkansas inventor. The 
driver’would stop at a pump, stick the 
hose nozzle into his car’s tank, then 
pay for the desired number of gallons 
at a central cashier’s booth. By op- 
erating levers on a control board, the 
cashier starts an automatic mechan- 
ism that pumps the right amount of 
fuel to the automobile. 








New British fire-fighting machine in a demonstration of its possible use for spraying chemicals to counter- 
Jets at the rear of the tank trailer throw up a veritable wall of water to put out fires 





ASH TRAY DUMPS BUTTS 
WHEN IT IS LIFTED 


AsHes and cigarette ends are dumped 
into the interior of a novel chromium ash 
tray whenever it is lifted off a desk or 
table. As illustrated in the diagram above, 
a curved valve head is supported by a 
metal stem and drops into the position in 
dicated by the dotted lines when the re- 
ceptacle is picked up. The top rim is easily 
removed whenever it is desired to clean or 
empty the ash receiver. 


CARTON IS DISPENSER 
FOR GUMMED LABELS 


GUMMED labels 
or paper hinges are 
now housed in a 
convenient new dis- 
pensing carton, A 
small spring inside 
the container press- 
es the contents up- 
ward, and a single 
label or hinge may 
be obtained by pass- 
ing a finger across 
the opened top of 
the box. Designed 
to prevent curling, 
the container also 
A spring inside the keeps gummed pa- 


container feeds a la- e at 
bel to the top, where pers from sticking 


it is removed easily together. 









An engineer talking into the microphone of the speech- 
Drawings show how it works 


synthesizing apparatus 


TOY RAILWAY CARRIES 
MESSAGES IN STORE 


electri 
shipping orders 








TWO-CAR toy 





train hauls 


and messages for 











INVOICE 

1 San Francisco, Calit., 
wholesale florist. Running 
on an elevated track 130 
feet long and with a fif- 
teen-percent — grade the 
train connects the firm’s 
offices on a mezzanine with 
the shipping department 
on the tirst floor Orders 
and notes are stacked in 
the open-top cars, which 


start at the touch of a but- 
ton and stop automatical 
ly at the other end of the 
line. Other firms are said to 


be considering the use of 












similar train outfits 


SINGLE SPOKE SUPPORTS 
CAR’S STEERING WHEEL 


MAb! ol a 


iutomobile st 


strong steel alloy, a flexible 
ring wheel with only one 
spoke is said to eliminate the 
vibration often found in rigid wheels. The 
novel wheel is wired so that it can_ be 
warmed electrically in winter, and 


{ains a bDullt-in setl windit iv clock 


ry tir 
UpPportung 


cOn- 





ODD ELECTRICAL DEVICE “MANUFACTURES” HUMAN SPEECH 


if Y COMBINING artificial 

sounds electrically, engineers of 
the Bell Telephone Laboratories in 
New York City have produced an 
almost exact imitation of the hu- 
man voice. The feat is performed 
with the aid of an elaborate elec- 
trical hook-up, originally designed 
for a study of the mechanism and 
nature of speech. When a person 
talks into the device, it breaks 


down his tones into their compon- 
ent parts. These are made to con- 
trol currents flowing from storage 
batteries into parts of the “speech 
synthesizer” 


that 


automatically 






‘ 
TUNED 
CIRCUITS 


SOUND- 
MAKING 
APPARATUS 


LUNGS BATTERIES 























TRAILER BED 
CONCEALS 
BUILT-IN TUB 


\ BUILT-IN bathtub 
forms an added conven- 
lence in a new automobile 
trailer just placed on the 
market. Housed within 
the solid base of one of 
the trailer day beds, the 
tub is filled with water 
by means of hand pumps 
that tap the trailer sup- 
ply tank. When it is not 
being used, the bathtub 
is completely hidden from 
view by the easily remov- 
ed frame and mattress of 
the day bed. The photo- 
graph shows how it ap- 
pears when in use. 


















mimic each component. The reproduced 
sounds are then blended and heard through 
a loudspeaker. Since the reproduction proc- 
ess is more or less independent of the 
actuating human voice, the apparatus may 
be set to alter characteristics such as pitch 
and loudness. Thus it can be made to ac- 
company a singer with a voice of different 
pitch, in almost perfect harmony, enabling 
him to sing a duet with himself! Experi- 
menters with the apparatus compare its 
batteries to human lungs, its vibration- 
producing elements to vocal cords, and its 
tuned electrical circuits to the resonating 
air chambers in the mouth and nasal pas- 
sages. One of the results of the experi- 
ments conducted with the aid of the speech 
synthesizer has been the discovery that 
ordinary human speech consists essentially 
of two distinct tones, neither one musical 
nor melodious, but each possessing a char- 
acteristic pitch and loudness, When these 
are blended, the sound of a human voice 
is heard. 





PENCIL HAS 
SIX COLORS 


S1x colored leads 
are molded together 
in the pencil shown 
below. When held 
properly, the pencil 
will write in any one 
of the colors, 
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PROPELLERS, # 
OR LIFTING VANES, 
ROTATE IN 


OPPOSITE DIRECTIONS 
TO COUNTERACT 
TURNING TORQUE 













OPPOSITE CONTROL SURFACES 
SERVE AS ELEVATORS 
FOR DIRECTIONAL FLIGHT 


LANDING*WHEEL-SUPPORTS 








NEW HELICOPTER RESEMBLES A ROCKET 





TILTING WHEEL 
MOVES TWO OPPOSITE 
CONTROL SURFACES... 
pocces TURNING WHEEL 
ADJUSTS ALL CONTROL 
SURFACES, CAUSING 
MACHINE TO ROTATE 







STEERING 
MECHANISM 


BALL- 
AND-SOCKET 
JOINT 








\ 
CRANKS MOVE 
CONTROL SURFACES 4 





SURFACES 


Novel helicopter as it would appear in flight. With the single, steering-wheel control, the oper- 
ator can vary the angle of ascent, and turn the body of the craft to face in any desired direction 


ESIGNED to shoot vertically into the 

sky like an inverted aerial bomb, a 
novel helicopter devised by an Indiana in- 
ventor will have huge twin propellers spin- 
ning in opposite directions at its pointed 
nose. This feature overcomes the torque, 
or twisting effect, of a single propeller turn- 
ing at high speed. Four pneumatic caster 
wheels, attached to steel brackets that 
flare out from the sides of the new heli- 
copter, will form the landing gear. Within 
these brackets will be the stabilizers and 


rudders operated from the cockpit by 
means of a wheel mounted on a ball-and- 
socket joint. If the pilot tilts the wheel 
forward or backward, the control fins will 
cause the machine to veer away from its 
vertical flight. If he turns the wheel, the 
control surfaces will rotate the fuselage, 
thus enabling the pilot to face in any de- 
sired direction. A single radial engine, 
mounted at the top of the helicopter, will 
drive the two propellers through a system 
of gears. 


TEST HANDS FOR CAUSE OF STUTTERING 


BECAUSE “wrong-handedness” can cause 


stuttering, experts now determine whether 
a stutterer is normally right- or left-hand- 
ed. Blindfolded, the subject traces designs 
on paper, and follows a curving pattern cut 


out of wood, while examiners note the com- 
parative ability of each hand. When a stut- 
tering person is found habitually using the 
wrong hand, a permanent switch to the 
other hand often clears up his speech defect. 





A sufferer from stuttering receiving a test to determine whether he habitually uses the wrong hand 
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MACHINE APPLIES SUDS 
TO CLEAN UPHOLSTERY 


UPHOLSTERED furniture is quickly dry- 
cleaned with an electric machine recently 
marketed. Dry, air-blown suds are pumped 
through a hose to a motor-driven brush 
unit which coats and massages the fabric 
with the chemical cleanser. A second hose 
unit sucks the dirt-laden suds back into a 
refuse tank, leaving the fabric thoroughly 
cleansed. In the photo above, suds are 
being brushed on a divan, while the inset 
shows how the suds are removed. 












The broad, flat 
flukes of this 
lightweight an- 
chor give it re- 


markable holding 


ability. At left, 
how it is folded 
for easy storage 


YACHTS AND SEAPLANES 
GET NEW, LIGHT ANCHOR 


WEIGHING only twenty-five pounds, a 
lightweight anchor of special design has 
just been perfected for mooring yachts and 
seaplanes. Pound for pound, the new anchor 
is said to have more than twenty times the 
holding power of heavy naval types now 
in use. When the anchor is dropped, its 
flat, pointed flukes burrow into the ocean 
floor, yet can be easily raised by a direct 
pull from above. Flukes and stock arms of 
the anchor fold back for convenience in 
storing in a limited space. 





‘Lom Lhumb Chemistry 


A vest-pocket laboratory : equipment 
used in making microchemical! tests 
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SCIENCE AND INDUSTRY | 


the ailment, it is vitally necessary to analyze the in- : 
fant’s blood for sugar, nitrogen, urea, and other things 
it may contain. But withdrawing the amount of blood 
required for analysis by standard chemical methods 
may prove fatal to so small a child. Microchemistry _ 4 
comes to the rescue. Through its incredibly delicate 
methods, a single drop of blood tells the story the 
doctors are waiting to hear, and a life is saved. 

Detecting signs of arson, and distinguishing between 
genuine and fake fingerprints, where the scientific de- 
tective has no more than a mite of material to work 4 
with, are recent applications of microchemistry. In 
murder cases, microchemists discover traces of poison 
too minute to be found by any other method. 

Exposing forgeries in paintings and antiques gives 
microchemistry a task for which it is particularly 
q suited, but that is not its only application in the field 
& of art. With its aid, the painting materials used by 
‘ 





the old masters can be identified and the technique 
used by ancient craftsmen can be revealed. When 
archeologists discovered exquisite mosaics of rainbow- 
hued glass within a galley of the ancient Roman Em- 
peror Caligula, brought to light by draining the waters 
of Lake Nemi in Italy, microchemists were able to 
establish that all the colored pieces of glass had come 
from a single Roman factory. Moreover, they con- 
tributed the information that modern pigments of co- 
balt and chromium were unknown to the Romans, 
since the blue glass contained no cobalt nor was 
chromium found in the green varieties. 
What is the air like, a dozen miles or more above 
the earth? Men in balloons can bring back big bottle- 
fuls of the upper air for analysis, but such ascensions 
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This laboratory worker is performing a delicate operation a. eal , ‘ 
under the microscope. He handles the material with a “‘mi- | } 4 
cromanipulator ind watches an enlarged image on a screen ‘ t 









OU have heard a lot about miniature cameras in the 
past few years, but did you know that a miniature 
chemistry boom is in progress in this country? I 
you didn't probably it is because chemists call it 
microchemistry, and because the “boom” is not one that 
the man in the street would be likely to notice. Maybe the 
chemists do not think of the growth of microchemistry as a 
boom, but nevertheless the midget laboratory is being adopt- 
ed at a surprising rate by research institutions, industrial 
organizations, and others who use chemical analysis 
Microchemistry is to normal chemistry what the micro- 
cope is to ordinary sight. It enables chemists to handle 
identify, and measure quantities of chemical substances too 
small to be worked with in conventional ways. The micro 
































hemist deals ordinarily with quantities of materials weighing 
from one to ten milligrams. A milligram is one thousandth 
of a gram; and a gram is equivalent to about one twenty- A TYPICAL MICROCHEMICAL TEST 
eighth ot an ounce a\ oirdupois To analyze the metal in the contact point of an elec- 
Why trouble with such small quantities? A glance at a ‘tie relay, a tiny sample is obtained by scrap- 
tow of the anniications of micrechemisiry gives the nies ing with the roughened end of a narrow glass slide. 
PI > 1 & 1€ an r. The slide is put in a small flask where acid fumes 
\ baby lies de sperate ly ill in a hospital To diagnose react with the metal to form a salt for the test 
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Using Thimble-Size Crucibles, 
Flasks, and Beakers, Research e 
W orkers Make Analytical Tests . 


Of the Most Amazing Accuracy 








In Lilliputian Laboratories 


By JOHN E. LODGE 


are hazardous and costly. Now, British experimenters 
are sending up small unmanned balloons, bearing 
tiny evacuated glass vials no larger than medicine 
droppers. Automatically opened at a predetermined 
height, and closed again after fifteen seconds, they 
bring back air samples in which microchemical meth- 
ods can measure the quantity of gases as rare as 
helium within an accuracy of one percent. 

To handle and analyze such specks of matter, the 
microchemist employs a vest-pocket laboratory. His 
midget beakers, crucibles, and test tubes, compared 
with standard chemical ware, look as if they might 
have been designed for a Lilliputian scientist. 

A Bunsen burner no bigger than a pocket cigarette lighter pro- 
duces a blue flame barely an eighth of an inch high, to heat test 
tubes a fiftieth of an inch in diameter. To fill the tubes, they are 
merely touched to a liquid, and suck it up by capillary action. 
‘“Microbeakers” are of thimble size. Chemical manipulations on 
such a Tom Thumb scale require ingenious expedients; to stir 
a solution, for example, a glass ball containing iron powder is 
dropped in the liquid and jiggled with a magnet! It is not 
stretching the truth much to say that the microchemist can hold 
a complete laboratory in the palm of his hand. That is, all 
except his microbalance. 

Large when compared with most of the midget equipment, 
the microbalance is apt to occupy the most prominent position 
in the laboratory—and deservedly, for it is the heart of the 
place. Its name does not come from its dimensions but from 
its sensitiveness. A human hair tips the beam of a standard 
chemical balance, but this is not nearly delicate enough for 
microchemical work. So the knife edges of a balance beam are 
ground with greater precision, and the agate bearings upon which 
they rest are adjusted with greater nicety, until the balance can 























Reagentsare applied 
to tiny samples, and 
the resulting solu- é 
tions removed, with 
threadlike capillary 
tubes. like this one 


Instead of watching 
a reaction in full 
size, the microchem- 
ist puts a tiny drop 
on a slide and ex- 
amines the result- 
ing crystals under 
the microscope lens 








A worker at the research labora- 
tory of the General Electric Com- 
pany working at the microscope, 
surrounded by the Lilliputian 
tools of the microscopist’s art 





























weigh a particle of matter nearly too small for the human mind to 
conceive—a millionth of a gram! Divide a pound of butter into 
sixteen parts, and one of those parts into twenty-eight smaller 
pieces. Then cut one of the pieces into 1,000,000 particles, and 
each of the tiny particles will represent approximately the small- 
est quantity the microbalance can weigh. 

This miniature apparatus, and ways of using it, were not de- 
veloped overnight. Microchemistry first appeared as a promising 
science back in 1910 when an Austrian scientist named Fritz 
Pregl set out to study the acids in bile, the stuff that your liver 
manufactures. After he had put a ton or so of bile through 
elaborate and time-consuming processes, he found himself with 
only two or three crystals of a product he wanted to analyze. 
Ordinary chemical tests—chemists say “macrochemical” to dis- 
tinguish them from “microchemical’—were useless. So he found 
that he would have to convert several more tons of bile, or invent 
a new chemical technique. He chose the latter course. Awarded 
the Nobel Prize for his achievement, he gave miniature chemistry 
its start. Others adapted and refined his methods to apply the 
new science in every branch of chemical research—not only to 
solve biological and medical problems, but industrial ones as well 

To see midget chemistry in action, let’s visit the Bell Telephone 
Laboratories building in New York City, where Dr. Beverly L 
Clarke presides over one of the country’s foremost microchemical 
laboratories. Little larger than an 
ordinary living room, it presents 
the appearance of a chemical “doll 
house.” Vest-pocket vials of reag- 
ents in wooden blocks replace 
rows of big bottles lining shelves. 
Flash-light cells run a device to 
treat liquids with electricity. All 
the air that enters the room passes 
through a filter to remove any 
specks of dust that might ruin 
an experiment. 

Someone brings in a telephone 
contact point for analysis. Switch- 
es and relays employ the tiny 
points to open and close electric 
circuits, and they are made of a 
variety of metals and alloys. Per- 
haps this one is the product of 
another firm; perhaps it is the 
company’s own make, but there 
are no records of its composition 
to check with its observed per- 
formance in service. The micro- 
chemical laboratory’s task is to 
find out what it is made of—and 
do it without damaging the sample, 
which is (Continued on page 126) 
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Tiny Miniature Earth Offers a Solution to a Mystery 


What Makes [he 





LE CTRONS 


Northern Lights? 


The theory that the flam- 
ing banners of the north- 
ern lights are caused by 
the effect of the earth’s 
magnetism on streams of 
electrons from the sun, 
can be demonstrated with 
a magnetized metal globe 
and a cathode-ray oscil- 
lograph, as shown at left 


\ 
ELECTROMAGNET 


By 
GAYLORD 


JOHNSON 


[I LAST, the mysterious 
“northern lights,” or au- 

rora borealis, has yielded 

up its secret. And, strange as it 
may seem, the force which pro- 
duces these enormous 
displays in the northern skies is 
the same that forms the brilliant 
red, blue, or green glow in neon 
advertising signs. According to 
the generally accepted theory, 
every time you look at the glow- 
ing thread in the 
tube signs, you ar 
same kind of electri 
ment that glowing 
streamers that we call the northern lights 
In a neon tube, tiny particles of ele 
tricity, Known as are shot off 
from a terminal at one end of the lamp 
causing 
In the aurora bore- 


colore d 


familiar glass- 
Sec Ing the 
bombard- 


sends up the great 


“electrons 
and bombard the gas molecules, 
them to glow brightly. 
alis, the glowing streamers are produced 
through a similar action in which the ele: 
trons are shot from the stormy electrical 
areas, Or on the sun, while the 
rarefied air earth acts 
just as the gas in the neon tube 

If the earth were not a magnet, with 
north and south magnetic poles, the au- 
rora might be produced and seen at all 
latitudes, instead of mainly in the arctic 
and antarctic zones. But since it is a 
magnet, its north and south magneti 


“sun spots,” 
surrounding the 





Electron streams emanating from sun spots 
are deflected to the north and south magnetic 
poles of the earth, producing the two auroras 


fields draw the sun’s barrage into two sets 
of streams which swirl, one into the ex- 
treme northern air, and the other into the 
far southern atmosphere. 

his twisting of electron streams into 
curved and spiral paths can be illustrated, 
as shown in the photograph above, with 
& miniature magnetized “world” in any 
electrical laboratory which possesses a 
cathode-ray oscillograph. To simulate the 
magnetized earth in miniature, a small 
hollow tin globe was placed on the iron core 
of an electromagnet. It was, of course, at- 
tracted strongly and became magnetized. 
As this little globe was brought close to 














the screen of the tube, the 
glowing electron beam, 
which ordinarily is 
straight, was bent. Each 
time the magnetized earth 
was shifted, the beam of 
electrons spiralled into a 
new curve: changing 
shape as rapidly as the 
real aurora borealis does 
in the northern skies. 

It is interesting to note 
the enormous height 
above the earth’s surface 
at which the electron 
bombardment of the air 
gives rise to auroral 
streamers. These heights 
have been determined ac- 
curately by Prof. Carl 
Stormer, a Norwegian 
scientist, who has re- 
peatedly photographed 
auroral displays from two 
widely separated stations 
connected by telephone. 
When simultaneous pic- 
tures are taken from two 
towns, say fifty miles 
apart, the stars seen 
through the streamers appear in slightly 
different places in relation to the streamers 
of light. Calculating the height of the 
streamers by ordinary surveying methods, 
the aurora is found to be from fifty to 500 
miles above the ground! 

At first glance, there would seem to be 
little similarity between the aurora borealis 
and ordinary summer lightning. Yet the 
forces that produce them differ mainly be- 
cause of the strata in which they act. The 
brilliant lightning flash that strikes a tree 
is the path of negative electricity escaping 
downward into the earth, while the aurora 
is the glowing path of a “brush discharge” 
escaping upward. Scientists say it is fortu- 
nate that the aurora is found only high in 
the air. Otherwise the terrific electronic 
activity might wipe out all earthly life! 
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1 ‘ THEN the radio call “MEDICO” crackles through 

the ether from a ship at sea, every transmitter with- 

in range shuts down. Taking precedence over every- 

thing but an “SOS,” the emergency signal means that aboard 

a ship somewhere on the ocean a seaman is gravely ill, and 

that there is no doctor at hand to treat him. Through the 

aid of a modern radio service, the master of the vessel can 

get expert professional advice in a jiffy from physicians 
hundreds of miles away. 

A flash describing the sailor’s condition, with only the 
word “medico” for an address, gets instant action. Picked 
up by one of the commercial radio stations that handle ship- 
ping messages, it is telephoned at once to the nearest U. S 
Public Health Service marine hospital. Doctors swiftly .in- 
terpret the symptoms, diagnose the ailment, prescribe treat- 
ment, and telephone back their advice to the radio station. 
Within fifteen minutes of the appeal for help, the reply is 
on the air. Countless lives have been saved, and untold 
suffering eased, since the service has been in operation. 

To supplement it, the U. S. Public Health Service conducts 
courses and lectures at all principal seaports for ship’s mas- 
ters and seamen, teaching them practical first aid. 


RADIO MARINE 


11:45 A-M- 





ember 15, 1056, 


v 
The directions are | Reply cRN STAR" - 
telephoned back to to the 3/38 *East AppENDICITIS 
the radio station and 1g POINT TO ACUTE 
transmitted to the THE syuPTOUS To BED 
ship’s master. Below TREATMENT: 


is shown a ship cap- 
tains’ class in hy- 
giene and first aid. 
Such training quali- 
fies master mariners 
to administer relief 
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3) APPLY ‘over PAINFUL 


POSITION AND DESTINATION 


ADVISE (signed) 
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RECOMMEND FOLLOWING 


UT PATIENT ICE WATER 
i} FOTHING BY MOUTH | ou qnunc OUT IN 


KEEP US ADVISED 
MARINE HOSPITAL, 


only fifteen minutes or 






io Clinic Saves Lives at Sea 


An operator at a com- 
mercial radio station 
picks up a call from 
a ship, describing 
the condition of a 
sick seaman. He re- 
lays the message by 
phone to a marine- 
hospital doctor, who 
prescribes treatment 















KING. 






The ship’s captain receives the radioed instructions at the bedside of 
the sick sailor. He is now ready to give emergency treatment, although 
less have elapsed since he appealed for advice 












































America Grows 


CULTIVATION OF WORLD’S STRANGEST GRASS 


By Edwin ‘Teale 


ORE than 50, and have undergone exhaustive tests. 
000,000 acres of Giant timber bamboo, one of the few 
wasteland in types found suitable to our soil and cli- 
southern states mate, is now being distributed. 







































are suitable for raising the This colossal relative of corn, wheat, 
strangest, most valuable and timothy sometimes attains a height 
grass in the world. of 120 feet and is more than three feet 


Government officials, in around the base. Like a veritable Jack’s 
line with crop curtailment beanstalk, it shoots upward during the 
and reforestation projects, rainy season at the rate of as much as a 
are encouraging Americans foot a day. Where roads are cut through 
to plant bamboo, the giant bamboo groves, they have to be gone over 
grass of the Orient. Already, at frequent intervals. Thirty days’ neglect 
flourishing groves are in ex- finds them overgrown. A single bamboo 
istence in Georgia, Florida, root will produce as many as 100 polished, 
and California. Boys’ and jointed stems that rise into the air as high 
Girls’ Bamboo Clubs have as an eight-story building. 
been organized. Nearly a Only at rare intervals do bamboos flow- 
dozen commercial nurseries er. Some species produce seed, resembling 
are selling the young plants, rice or barley, which is eaten as a grain 
and a Department of Agri- by natives of India. Other types produce 
culture station in California fruit suggesting apples. These are baked 
has distributed free stock for and eaten. In addition, the sprouts of 
experimental plots. Called bamboo form a staple vegetable for the 
the most valuable plant in Far East. They are cooked and served 
the world, bamboo is on its’ like asparagus. Some years ago, when 
way to obtaining a foothold asparagus was introduced into China and 
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in the South. Japan, it was known as “foreign bamboo.” 
; For more than thirty Some groves of edible bamboo in Japan 
: years, plant hunters from are more than 100 years old. Natives 
: Washington have roamed ‘mine’ for the sprouts in winter, digging 
the Far East seeking bam- into the ground wherever they see it 

boos suitable for growing humped up by the growing shoots. 

on a commercial scale in the Not long ago, a collector exhibited 1,048 

United States. Upward of different kinds of objects, all made from 

seventy-five different spe- bamboo. Everything from plumbing pipes 


cies have entered the country — to candle wicks, from swords to art work, 
from pens to water pails, is made from 
this universal provider. Spoons, bottles, 
bird cages, canes, wheelbarrows, flutes, 
blowguns, bows and arrows, fans, ropes, 
pipestems, kites, houses, brooms, beer, 








A grove of hardy giant timber bam- 
boo at the U. S. Department of Agri- 
culture experiment station located 
near Savannah, Ga. Here many types 
are being tested for adaptability 





















aa Close-up of a bamboo root. The pencil points to an “eye’ 
\75 — from which a shoot will grow. Left, a pole that grew to 
¥ 4 Se C a height of more than twenty feet within thirty-seven days 
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BAMBOO 


RECLAIMS WASTELANDS 


candy, and a thousand and one other prod- 
ucts of infinite variety depend upon it as 


a source material. The huge leaves 


of 


some species are employed as thatching 
for houses, as raincoats, umbrellas, and 
wrappings for sweets. Knocking out the 
joints in the long stems turns them into 


cheap water pipes. Thousands of 


these 


wooden pipes, with the smaller end of one 
thrust into the larger end of the other, 
carry water for miles down the sides of 


the Himalaya Mountains in India. 


In the Philippine Islands, there is a pipe 
organ built entirely of bamboo. It is said 
to be the only one of its kind in the world. 
The hard outer skin of some bamboos en- 
ables their wood to be used for forming 
sword blades with durable cutting edges. 
From the seed of the bamboo, natives of 
the East sometimes make a kind of beer. 
From the sprouts they make pickles by 
soaking them in vinegar; candy by cook- 
ing them in sugar. More than 300,000,000 


inhabitants of the Orient could 
hardly exist without the aid of this 
slender plant now being introduced 
into the United States. 

“Tt is a curious thing,” points out 
David Fairchild, noted plant hunter 
of the Department of Agriculture, 
“that on one side of the Pacific live 
hundreds of millions of people so 
dependent upon bamboo they can- 
not imagine an existence without it, 
and on the other side 120,000,- 
000 others whose main contact 
with the plant is through a fish- 
ing pole!” 

One New York dealer alone 
is importing enough bamboo 
each year to encircle the globe 
at the equator. While much of 
it goes for fishing poles, new 
uses for the wood are being 
found each week. Almost every 
day, he tells me, experimenters 
come in for small quantities of 
special bamboos in. order to 
test out innovations. Three 
American adaptations are fancy 
bamboo buttons, shape-holders 






. 


for women’s shoes, shredded-fiber 
wicks for candles. Filled with con- 
crete, the tubes are being used to 
form reénforced bamboo walls. 

Annually, more than 1,000,000 
pounds of split bamboo enter the 
country from the Orient. By stimu- 
lating the production of native bam- 
boo, Department of Agriculture 
officials hope to supply much of 
this demand. 

While the American Government 
is thus active in introducing bamboo 
and encouraging its growth, other 
western nations are similarly en- 
gaged. France, for instance, is mak- 
ing special efforts to produce bamboo 
on a commercial scale in southern 
departments. Russia also has es- 
tablished experiment stations and 
commer- (Continued on page 131) 






Bamboo poles are the principal material in this elaborate suspension bridge in Java, in the East In- 
dies. To the natives of the East, bamboo is a source of food and drink as well as shelter and clothing 








This remarkable photograph 
shows a bamboo stem that has 
forced its way up through the 
heart of a decaying stump in 
the grove run by E. H. Wil- 
lingham at Way’s Station, Ga. 


Left, a staple food of the Orient: 
edible bamboo shoots, shown 
entire, and sliced for cooking. 
This delicacy is an important 
by-product of the useful grass 


























A root with a shoot just beginning to develop. If a shoot several inches long is split 
down the middle, the joints of the future bamboo stem can be seen telescoped inside it 
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Detached “bit” being hauled aboard after the shot has been made. 
Right, how the core sampler looks when assembled for a new shot 





filled rim of the raft, a rope net 








DOUBLE STETHOSCOPE 
LOCATES BODY SOUNDS , 


DrIAGNosis of chest ailments is 
made easier by a new double stetho- 
scope perfected by four California 
doctors. Sounds within the body are 
picked up by two sensitive detectors 
instead of the usual one. By holding 
one detector stationary and moving 
the other around, a doctor can not 
only locate the source, but also gauge 
the extent of abnormal noises in the 


lungs, heart, and other organs. 
















Washington, D. C. Lowered to ocean 


wooden floor board that enables persons 
to stand upright in the safety device to 
















EXPLOSIVE DRILL BITES SAMPLES 
FROM THE OCEAN FLOOR 


ORE SAMPLES of the ocean floor 
are obtained with a new explosive 
device developed by Dr. Charles S. 


the Carnegie Institution, 


depths as great as 7,500 
feet, the apparatus utilizes 
a cylindrical steel “gun,” 
ten inches in diameter and 
twenty inches long, packed 
with high-speed gunpow- 
der. A ten-foot steel tube 
is so attached to the lower 
end of the gun that con- 
tact with the bottom det- 
onates the powder charge 
and drives the tube into 
the ocean floor. When 
raised to the surface, a 
core of subterranean soil 
is imbedded in a _ hollow 
brass sampling bit which 
lines the steel tube. The 
brass bit is removed and 
corked at both ends for 
later laboratory examina- 
tion. Ina recent trip across 
the North Atlantic, eleven 
cores were taken from the Core samples taken from 
ocean bed at various loca- the floor of the North 
: Atlantic. Each has been 
tions and depths. In the gptit, one half for study 
laboratory, each core was and the other for record 
split longitudinally and the 

two halves spread out 

hinge-fashion; one section was kept for reference 
and the other for analysis. Since previous floor- 
sampling devices have only scraped up surface 
sediment, the new apparatus is expected to open 
an entirely new field for research, 





LIFE RAFT HAS UNDERWATER PLATFORM 


To SUPPLEMENT lifeboats and life pre- prevent them from being swept overboard 
servers as emergency safeguards for pas- ina rough, stormy sea. Loops of rope are 
sengers and crews of ships at sea, a new’ attached to the rim and buoyed up by 
lite raft of novel design has just been means of cork floats so that persons in the 
introduced. Built in the shape of a 
bathtub, the raft has a capacity of twenty- to the raft for support. 
five persons. Hanging down from the cork- 
i] 


large water may grasp them, and thereby cling 


has a 






How the raft would be used in a disaster. 
Picture at left shows suspended platform 


GOLF TEE IS PENCIL 
FOR KEEPING SCORE 


GoLF tee and 
pencil are com- 
bined in a novel- 
ty handy for 
marking down 
scores. It is made 
of hard rubber 
with a metal tip. 












POPULAR SCIENCE MONTHLY 














































New ‘Television Camera 


Gives Depth Effect ee NY | y, 


IFELIKE television images, which give 
the illusion of three dimensions, are 
declared to be made possible by a trans- 
mitting and receiving system devised by 
a Bridgeport, Conn., inventor. His plans 
call for the installation of a scanning 
head or “television camera” at each end 
of a telescopic arm, which is rotated at spe 
high speed by a synchronous motor over te 
a boxing ring or other center of interest. 
Revolving slotted drums within the cam- 
eras, shown in the cut-away view at the 
extreme right, break up the image into a 
series of vertical lines, while the horizon- 
tal scanning is provided by the fact that 
the scanning heads rotate around the sub- 
ject. Because of the shifting point of 
view, according to the inventor, the im- 
ages transmitted possess the illusion of 
depth. Projected on a cylindrical viewing 
screen, in a specially designed television 
receiver, the images can be viewed from 
any direction, thus enabling a large num- 
ber of persons to enjoy a television pro- 
gram at the same time. With the cameras 


\ 


\ 


pointed SO as to converge on a central Two scanning heads like 

stage, as shown in the illustration, the the one at the right 

effect is what the inventor calls an “in- par ahaa Ge “ ATERAL MOTION 
ee : ea a eae niger G3 center o interest to OF TELEVISION CAMEL 
ternal panorama.” The cameras also can give the television im- Smee letinnsth 

be turned to face outward. age an effect of depth SCANN NG 












ODD HOMEMADE STREAMLINE CAR 

RESEMBLES WINGLESS PLANE 

IN HIS spare time, Richard 
Crossley of East Haven, 
Conn., built the novel stream- 
line auto shown at the left. 
Capable of a speed of seventy- 
five miles an hour, the car 
runs on_ airplane 
wheels. The aerial 
for the car radio is 
fastened to a rear 
stabilizing fin used 
to aid in steering at 
high speeds. Note 
the striking resem- 
blance to the fuse- 
lage of an airplane. 







The tail fin helps to stabilize 
this homemade carat highspeed 


OIL-BURNING LOCOMOTIVE HAS CAB IN FRONT 


BacKwarp is forward in a new oil- the front instead of the back end, giving powerful articulated locomotive, which 
burning steam locomotive recently placed the engineer a clearer and wider view of — was built for the purpose of hauling long, 
in freight service by a Western railroad. the track ahead. Headlight, bell, and cow- heavy freight trains at high speed over 


The driving cab of the odd engine is at catcher are placed at the cab end of the steep mountain grades. 
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THREAD CUTTER IS 
BUILT INTO SPOOL 


A HANDy new spool for thread 
has a built-in cutting blade. The 
blade is fastened across a notch 
in the spool edge, and thread is 
severed as shown in the illus- 
tration above. 




















Cab and fire box are at the front of this new locomotive, cylinders toward the rear. 
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Oil burning makes the unusual arrangement practical. 
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WEIGHS TOUCH 
OF A FINGER 
ON PIANO KEY 








A UNIQUE system de- 
veloped by Moissaye Bo- 
guslawski, a Chicago, III., 
pianist, is used to instruct 
pupils in applying the 
correct amount of finger 
pressure necessary to pro- 
duce the proper tonal 
value of a piano selec- 
tion. While striking a 
piano key with the finger Glasses with silvered lenses 

to cut glare. Right, a lens 
being employed as a mirror 





























of one hand, the instruc- 
tor touches a small weigh- 
ing scale with the same 


pressure by a finger of SUNGLASS LENSES SERVE 


the other hand, so that ALSO AS MIRRORS 

the scale indicates the 

actual finger pressure LENSES in novel sunglasses recently in- 
used. In the forceful ren- troduced act as mirrors as well as eye 
dition of Rubinstein’s protectors. The glasses are treated with 
“Staccato Etude,” the pi- a very thin coating of silver which reflects 
anist estimated that he much of the brilliant sunlight, so that 
uses a total finger pres- light transmitted through them has a glare- 


sure of more than 14,000 _ less, bluish hue. Since the fronts of the 
pounds during the six lenses, however, reflect light of all wave 
/ aad minutes required to play lengths, women have found the unusual 
glasses useful as make-up mirrors. 


























Moissaye Boguslawski showing how he teaches proper finger pressure that selection. 

























TANK AND MODELS TEST 
AMERICA’S-CUP YACHT 


To OBTAIN the fastest possible sailing 
yacht for defending the America’s Cup in 
next summer’s race with England’s entry, 
experimental yacht models were tested re- 
cently in a steel water tank at Stevens 
Institute of Technology, Hoboken, N.J. 
Hull models of various designs were sus- 
pended from a carriage on an overhead 
steel track, and lowered into the 24,000- 
gallon tank, which is nine feet wide and 
over 100 feet long. By weighting and tilt- 
ing the four-foot hulls, their speed, buoy- 
ancy, drag, and other racing factors were 
estimated as they rode artificial waves 
representing conditions in the ocean. 


Sk A 










Scientists at the Stevens Institute of Technology 
testing a model yacht hull in a large tank of water 





TRUCK CARRIES WEIGHTS 
FOR CHECKING SCALES 


OFFICIALS who are responsible for checking 
the accuracy of large commercial scales will be 
aided by a mobile scale-testing unit just de- 
vised by the National Bureau of Standards, 
Washington, D.C. Fifteen cast-iron blocks, 
each weighing exactly 1,000 pounds, are carried 
on a truck whose weight empty is precisely 
23,000 pounds. To move the weights onto a 
scale being tested, each is clamped in a rubber- 
tired cart, so designed and balanced that even 
a small boy can lift and move a half-ton block 
with ease. On larger scales, the 23,000-pound 
truck is used to supplement the iron weights 
and extend the testing range to its full extent 
Mobile outfit for checking large commercial scales. It includes fifteen 1,000-pound weights of 38,000 pounds. 
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Practice Courses “Teach Safe Car Driving 
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‘STANDARD ROAD SIGNS 
UNDICATE HILLS, CURVE 
BUS STOPS,ETC. 
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A high-school driving class. Students oper- 


ate dummy cars arranged asclassroom desks e 
FF SYNCHRONIZED 
al oo” » TRAFFIC LIGHTS 
en ie - / TESTING Sea taesn eee aie 
| ESSONS in automobile - z > SECTION seiciee Soe 
ae ° ° VING CONDITIONS 
driving, instituted by soo 









DRIVING FIELD 
FOR BEGINNERS 






many high schools and mu- 
nicipalities recently, are now 
being supplemented by the 
construction of large prac- 
tice driving fields scientifi- 
cally planned by safety engi- 
neers. In Chicago, an elabo- 
rate, city-owned driving 
course for beginners will in- 
clude hills, curves, parking 
areas, traffic lights, and even 
a section of slippery road to 
provide a test for every pos- 
sible type of driving condi- 
tion. Permanent buildings 
will house testing laborato- 
ries, classrooms, and a large 






Plan of auto practice 
course underconstruc- 
tion for the city of 
Chicago. Inset shows 
FIC-LIGHT a typical “problem” 
SYSTEM on the smaller course 
of a Chicago school 
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SLIPPERY- PAVEMENT TEST 


classroom instruction is given with the aid 
of dummy cars arranged like desks and 
equipped with all the standard controls 
and levers of real automobiles. Movies 
taken through the windshield of a moving 
car are flashed on a screen, and the stu- 
dents shift, steer, and apply brakes to 
meet the pictured traffic conditions. Fol- 
museum of safety exhibits. lowing the theoretical training, students 
Lessons will be given free will be coached in driving real cars on 
of charge to anyone who de- the school’s new practice driveway. Driv- 
sires them, and the city will supply cars _ tice course for lessons in safe driving. A ing lessons are compulsory at the school 
for those who do not have automobiles of | smaller driving course has been built in and it is estimated that about 4,000 stu- 
their own. Judges in city courts are ex- the same city for students of the Lane dents will complete the training course 
nected to send traffic violators to the prac- Technical High School, where preliminary — each year. 


CRANE SPEEDS LOADING OF LUMBER TRUCKS 


Set uP at the edge 
of a forest, a new 
portable loading de- 
vice quickly trans- 
fers cut timber 
packed in wooden 
frames from tractor 
trailers onto large 
motor trucks for 
transportation to 
sawmills. Cables at- ELECTRIC HEATER 
tached to a _ steel FOR TEST TUBES 
girder supported by 
telescoping arms lift TEST TUBES are quickly and 
the container off the safely heated in a new electrical 
trailer, andthe arms device, shown above. Liquids 
swing it over the’ in a tube held in the special 
truck. The crane can horseshoe-shaped heating ele- 
be dismantled intwo ment will boil in about thirty 
hours, and carries seconds, while inflammable ma- 
- = é its own lighting terials are less likely to catch 
Containers of cut timber being transferred from tractor trailers to highway trucks system for night use. fire than if heated over a flame. 
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ITHIN 400 miles of the movie 
capital at Hollywood, Calif., may 
be found 10,000 “locations” for 
outdoor pictures, representing at various 
seasons Of the year every place on the 
globe, from the Gobi Desert to antarctic 
wastes. Yet, no matter how well nature 
has builded for the movie makers, fre- 
quently she is too harsh in her photo- 
graphic effects, or she has not supplied all 
that the camera demands for beauty and 
realism. The most complicated of scenes 
can be played in natural settings, but the 
magic makers of Hollywood are continu- 
ally improving upon nature and making 
her do their bidding. 

Recently, 1,500 actors and extras rode 
along a plank road into the shifting sand 
dunes near Yuma, Ariz., to film a series 
of battle scenes. At the end of the first 
day’s shooting, test strips of the negative 
developed in vacuum bottles revealed that 
the sand, which appears dull to the eye, 
glinted and cast reflections into the cam- 
era. A quick call to Hollywood by short- 
wave radio brought, before dawn, a 
quantity of lampblack. Thereafter, before 
each scene, sweepers equipped with brooms 
and rakes smoothed the desert within a 
range of 300 feet of the cameras. Fol- 
lowing the sweepers, water turned a dirty 
brown with the lampblack was played 
from a fire hose on the sand, thus killing 
the glint and providing a better, nonre- 
flecting photographic quality. 





Hollywood Improves 


IN MAKING OUTDOOR MOVIES 


By Andre 


Ine 


WwW 


R. Boone 





Nature at her worst sometimes 
bedevils a movie company on the 
desert. Sand, charged with elec- 
tricity, beats against microphones 
and cameras, spoiling the record- 
ing of sounds. Shots and shouts 
fade over the dunes and lose 
their power. Winds blow when 
they are not wanted, and die 
down when storms are desired, 

No desert picture is consid- 
ered complete without a sand 
storm, yet one company remained 
two weeks on the Arizona desert 
awaiting a good blow. At last, 
four tractors pulled a battery of 
heavy wind machines from the 
near-by highway to the scene. 
For three days, actors labored 
under the blasts of artificially 
produced winds, and the night 
the picture was completed real 
wind began to blow! For three 
days the storm raged, while 100 
men stood guard around the large 
sets, stacking sandbags against 
the bases and keeping the struc- 
tures well braced against the 
untimely onslaught of nature. 

The use of color in pictures 
complicates the photographing of 
natural scenes, particularly those 
involving sunsets, flowers, and 
snow. But the property man, 
the camera man, and the director 
are on hand with their boxes of 
tricks to help nature out of a 
difficult situation, 
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first outdoor feature to be filmed in natu- 
ral colors, the camera crew got up before 
dawn on four mornings in succession, to 
be on hand when the sun rose. They knew 
that in black-and-white motion-picture 
photography, a sunrise when reversed 
makes a better sunset than the real thing, 
largely owing to the absence of dust in 
the air. But tests of the morning’s shoot- 
ing revealed a total absence of those in- 
describable evening colors, and when, at 
last, the director called for a romantic 
pair to stroll in the sunset, the sun actu- 
ally was racing down over the western 
horizon. 

Sometimes, though, nature may be 
bested. Other scenes showed broad fields 
of flowers. This time tests revealed that 
the brilliant near-by tones “killed” those 
of the more distant flowers, and a score 
of workmen spent a half day thinning 
out the blooms within 400 feet of the 
camera; when action started again, nature 
was “in balance.” 

While working high in the mountains 
in early spring, a director awoke one 
morning to find that snow had fallen dur- 
ing the night. He assembled a battery of 
powerful incandescent lights, switched on 
the generator, and melted the snow over 
a 200-foot circle, so that the day’s shoot- 
ing might go on as scheduled. 

Snow has peculiar effects, both on the 
appearance of actors and on film. Recent- 
ly, when a troupe moved by sleighs into 
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In “The Trail of the Lonesome Pine,” 


letet ba. OJ 


_ 
— : 


THE STUDIO 
TAKES THE FIELD 






















A camera crew filming a winter scene near Lake Tahoe, Calif. The camera is mounted ona truck with 
four rubber-tired wheels, which rolls on a solid runway laid across the surface of the soft snow 


mountainous country near Truckee, Calif., 
the cameraman took several tests and 
found, to his amazement, that instead of 
reflecting a brilliant white light, the snow 
was giving off a dark blue; that the dark 
leading man had become a blond, while 
the blond leading lady had turned brown. 
Reddish-brown make-up was applied to 
the faces, a yellow filter fitted to the 
camera, camera lenses were opened wider, 
and the snow’s strange light effect was 
overcome, 

Deep in the Potlatch Forest, 100 miles 


from Lewiston, Idaho, another company 
recently set up cameras to film for “Come 
and Get It” the spring break-up of the 
Clearwater River, expecting to catch the 
spring drive of tens of thousands of logs. 
But the weather became colder instead 
of warmer, and the river froze even more 
solidly. At last, in order to beat nature 
at her own game, dynamite blew into bits 
the dam behind which the timber had 
been piling up all wipter, while other 
heavy charges started the ice moving 
down river. (Continued on page 114) 
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With this ultra-short-wave radio set, scattered groups of horsemen were 
directed in a desert battle scene. Left, technicians spraying the sand 
with colored water to kill the glare and improve photographic qualities 
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Tiny parasites like this, some of them only 
a fiftieth of an inch long, are man’s allies 
against insects that destroy citrus orchards 


, ARASITES numbering in the quad- 
rillions, some so tiny that they can 
not be seen by the naked eye, are 
being marshaled by science on a 

hundred fronts in a dramatic war of ex- 

termination. Their enemies are other in- 
sects which infest lemon and orange trees 
and cause millions of dollars worth of dam- 
ave eve ry ye ar. 

Scientists comb the world for parasites 


which will destroy harmful insects. Scale 
insects—black, red, purple, gray, and yel- 
low—white tlies, rust mites, and citrus 
mites are the principle offenders. From the 
Fiji Islands, South America, Africa, Aus- 
tralia, and the Orient come the shock 


troops which are saving the citrus industry 

of Florida, Louisiana, Alabama, Texas, Ari- 

zona, and California from destruction. 
Scale insects offer the most serious prob- 

lem. The females deposit their eggs on a 

} 

' 


ranch, except in the case of the red varie- 


ty, which actually bears voung. For two 
days after birth, the larvae crawl a foot o1 
two on the same twig; then they settle 
down. begin to feed. and start secreting a 
fluffy cottony substance which late 
molds as a hard shell. The male has two 
Wink the temale none and both are 
like until they shed their skin tor the 
first time The male backs out of its 
shell and flies away when it reaches 
idulthood. And all these, mind you, are 
no larger than the head of a pin 

Now come the parasites. Those that 


attack scale insects are carnivorous and, 
like other members of the wasp family, 
have numbers 
they swarm through citrus trees, back 
up against the scale insects, sting them, 
and deposit eggs within their bodies. A 
few hours later the eggs hatch, and the 
larvae feed on the internal fluids and 
consume the vital organs. One parasite 
will lay from fifty to 5,000 eggs, usually 
one in each host, though sometimes sev- 
eral eggs will be de posited under a sin 


stingers. In countless 


gle shell. 

Take the case of white, or 
cushion, scale, now a thing of the past 
According to Prof. H. J. Quayle, of thi 
University of California’s Citrus Ex 


cottony 


periment Station, this pest was first 
found in an acacia tree at Menlo Park 
Calif. Since the tree itself had come 
from Australia, an entomologist sailed 
for that continent to discover the nat 





ARMY OF PARASITES BRED FOR 


dr On Insect Pests 


Science Searches the Far Corners of the Earth 









For Tiny Marauders to Guard Citrus-Fruit Trees 


By Grover C. Mueller 


ural protection, and found a small two- 
winged fly which was attacking the scale 


there. 
Soon, several thousands of these flies 
were liberated among California groves. 


Meanwhile, a ladybird beetle was found 
feeding on the same scale, and twenty-eight 
specimens were shipped to California. 
Within a few months, 10,000 ladybirds 
were liberated. So effective did they prove 
that within one year the pest was under 
control. Later, other ladybird beetles were 
sent to Florida, where the California suc- 
cess was repeated. 

Since then, many other parasites have 
been imported to aid in the fight, though 
none has been so successful as the para- 
sites recently introduced from Australia to 
prey on a species of mealy bug, an unar- 
mored scale insect. This insect first ap- 
peared on citrus trees in California in 1913. 
It spread rapidly, and soon 100,000 acres 
vere infested. Spraying and fumigating 
had no effect. Recently, Harold Compere, 
assistant in entomology at the Citrus Ex- 
sailed for Australia on 
his strange search. On a plant in the Bo- 
tanical Garden at Sydney he found a small 


periment Station 






Left, a parasite lay- 


- 
A ing its eggs under 
j the shell of a scale 
| insect. When hatched, 


they devour the host 


cage 





colony of mealy bugs. Although a few 
parasites were found attacking the bugs, 
the mealy bugs themselves were so scarce 
he almost gave up in despair. Then, one 


day, he happened to find in the back yard ; 
of a small residence a mulberry tree well i 
infested. From it he took five parasites z 
and brought them back to California. From if 
two of them were reared several thousand i 
descendants which, in the short space of ie 
two years, cleaned up the pests on this a 
large acreage. 

So prolific are these marauders, I was in- 
formed by Prof. H. S. Smith, who is in 
charge of biological control work for the 
station, that only one fertilized female 
need be liberated on each acre of trees. ay 


Feeding on mealy bugs and their eggs, one 
female will produce millions of her kind in é 
a year. : 
Except for red scale, the fight today has 3 
been won. By the foregoing and similar 
methods, white, black, purple, gray, and 
yellow scale, flies, and mites have largely 
disappeared or are under control. But the 
battle never ends, and efforts have been 
doubled to subdue not only red scale but 
also all remaining, scattered insects attack- 





ing the trees. 
Recently I saw within the white-walled 
rooms of the experimental station’s insec- j 


tary the white larvae of Barbados black 
beetles walking about on squash infested 
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A sago-palm tree infested with parasites being packed in a screened 
for shipment to America from the East Indies. 
the world for tiny marauders to turn loose against costly tree pests 
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Portable vaporizer and canvas tent designed 
by University of California experts for use 
in spraying fruit trees. Operated by one man, 
it surrounds a tree with hydrocyanic acid in 
the form of a vapor to kill harmful insects 


with red scale. These parasites first were 
imported into the Fiji Islands to battle in- 
sects infesting coconut trees, and later 
were carried to southern California, there 
to be tried out for their effectiveness on red 
scale. Squash have proved excellent media 
on which to grow red scale in the labora- 
tory, and I saw several of these vegetable 
guinea pigs literally covered with the in- 
sects. 

Near-by were potato sprouts infested by 
mealy bugs. On these plants many para- 
sites were still attacking in wholesale num- 
bers the defenseless bugs, and I saw count- 
less holes in the mealy-bug shells through 
which their attackers had fled after de- 
stroying their hosts. 

Every precaution is taken to prevent 
these tiny killers from escaping. Doors 
from the rearing rooms lead into black 
halls to discourage them from taking wing 
to the outer world, for they always move 
toward light. Heated air, which speeds 
their reproduction, enters through an inlet 
in the roof and double, wire-reénforced 
windows resist breakage. 

When a shipment of insects reaches the 
experiment station from Calcutta, Suez, 
Rio de Janeiro, or Sydney, only one man 
is permitted to unwrap the palm tree to 
which they cling or the metal-encased 
cheesecloth, moistened to keep the valua- 
ble raiders alive. By steamship and ocean- 
spanning flying boat these parasites arrive, 
plucked from infested plants on the other 
side of the world by American scientists 
and foreign agents. 

Stanley E. Flanders, associate in ento- 
mology, has the very important task of 
separating these destructive insects from 
their containers. Some are numbered 
among the smallest insects in the world 
One hundred mynaiarids, laid in a straight 
row head to tail, would scarcely measure 
one inch in length. Related to the bee 
family, these are fully developed animals, 
with three pairs of legs and two long feel- 
ers. When I viewed one under a micro- 
scope, it resembled an X-ray photograph 
of a bee and was so tiny, Flanders assured 
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Parasites being liberated from a test tube on an 
olive tree. Left, a worker collecting the insects 
from a glass cage by sucking them up into a tube 
























me, that it could fly into my eye and I 
would not be aware of its presence. Yet 
they prey on the eggs of other insects, de- 
stroying life before it has a chance to be- 
gin. 

When a package reaches the insectary, 
Flanders places it within a glass-covered 
cage. Through arm holes in a side wall he 
brushes the parasites off the plant leaves 
or cloth. Soon they crawl onto a cloth 
facing the near-by window. It then is a 
simple matter to pick them off by sucking 
them into a glass tube. 

After separating the good from the bad 
under a microscope, Flanders places the 
parasites on short stems of plants in glass 
vials. Then follows a period of watchful 
waiting. If the insects deposit their eggs 
on or in the scale insects with which these 
stems are infested, he knows they will be 
effective in combating the pests. From 
here they are removed to breeding cages 
and soon are on the road to production by 
countless millions. 

The rapidity with which these parasites 
increase staggers the imagination. Not long 
ago, Compere sailed for Brazil in quest of 
parasites which would attack red scale. He 
found red scale, but no parasites. How- 
ever, while walking through a garden near 
Rio de Janeiro he found several black-scale 
parasites. 

Some weeks later, one female was placed 
on a mealy bug. She laid eggs and soon 


the larva devoured their host. These in 
turn reared other young, and within eight- 
een months 6,000,000 were liberated from 
the insectary and poured from glass tubes 
into southern California citrus trees to 
take up the battle on black scale. 

To destroy red scale by parasitic attacks 
has proved almost hopeless. Entomologists 
have scoured the world for insects which 
would rid the nation’s citrus groves of this 
blight, but to date neither insects nor dis- 
ease has proved effective. White flies and 
fungus diseases have been tried, but cool 
winters and dry climates killed the flies and 
the disease before they could even start 
their beneficial work. 

Compere’s South American exploration 
was looked upon as a “‘last-resort” search 
for red-scale enemies. But these scientists 
never give up the eternal war. In a few 
months this explorer, bronzed by the suns 
of many lands, will sail once more, this 
time for Africa. Through Uganda and 
Kenya, and possibly farther into the in- 
terior, he will scout for red-scale parasites. 
He has a slender lead. Another scientist 
has reported their existence. But whether 
they will attack the American type of red 
scale or will themselves perish in a new 
climate, only time can reveal. 

Science’s attacks on insects do not end 
in the laboratory, nor are they confined to 
setting parasites on host insects. Poison 
powders, sprays, and war gases—phosgene, 
arsine, and mustard—have been set to 
work with deadly effect. Where these fail, 
stomach insecticides are applied. 

Sometimes the insects build up a resist- 
ance to one form of poison. For several 
years, fumigation proved satisfactory to 
kill most scale insects, but after three dec- 
ades growers in oné southern California 
district reported red scale increasing de- 
spite their efforts to beat it back. Professor 
Quayle went into the orange and lemon 
groves, ordered (Continued on page 127) 
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RESISTANCE WIRES HEAT 
ELECTRIC BLANKET 


at PLUGGED into an electric outlet, a unique wired blanket 
keeps a sleeper warm regardless of outside temperatures. 
y A network of insulated resistance wires sewn into the light- 
weight cover provides the heating element, and temperature 
may be regulated by a knob on a control box which is part 
of the outfit. Thermostats break the electric circuit if the 
blanket becomes too hot. The comforter is washable and 
operates at a cost of about four cents a night. 


i _— 
SA 














The electric blanket in use. Heat- 
ing wires sewn into the fabric draw 
current from any convenient outlet 


CAMERA GUN TEACHES CORRECT AIMING 


GAME BIRDS are 
‘shot” with a nov- 
el camera gun de- 
vised by an Austri- 
an hunter. The 
inventor replaced 
the barrelofa 
shotgun with a 
miniature camera 
and telescopic lens. 
Stiff wire connects 
the trigger with the 
camera shutter so 
that the device can 
be aimed and 
“fired” like a gun. 
When developed, 
the film indicates 
whether the hunt- 
er would have hit 
or missed his swift- 
ly-moving targets 
had the gun been 
real 





this camera device makes telescopic photographs 
faults in real piece 


Aimed like a shotgun, 


f game to aid a hunter in correcting aiming a 








ROYAL ACORNS CANNED 
FOR PLANTING ABROAD 


Acorns from oak trees in the royal 
park near Windsor Castle, England, are 
being packed in cans for shipment to all 
parts of the British Empire. The acorns 
will be removed from their tin containers 
and planted in the various English do- 
minions and territories in commemoration 
of the coronation ceremonies scheduled 
to take place in May. 





ELASTIC BINDS PAPERS 


Evastic webbing held together with 
metal hooks forms a handy method of 
filing stacks of letters, papers, or docu- 
ments. Looped through two holes punched 
in the papers, the flexible device expands so 
that thick, bulky files of letters can be 
fastened together. without tearing. 


FLYING LABORATORY TESTS SAFETY DEVICES FOR PLANES 


every safety de 
vice regularly used on commercial 
transport planes, a twin-motored 
Lockheed monoplane has just been 
compl ted for use by test pilots Ol 


EouIPpPED with 


the U.S. Bureau of Air Commerce 
as a flying laboratory. The plane 
will be placed in service to check 
present air-line equipment, to de- 


velop new safety features and aids 
to air navigation, and to make trial 
landings and take-offs to test blind- 
lying equipment. Outstanding 
among the many existing features 
of the experimental plane are de- 
vices designed to prevent the forma 
tion of ice on wing edges, propeller 
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Twin-motored monoplane used by the U.S. Bureau of Air Commerce in trying out safety devices for commercial 
airliners. Among other tests, it will make experimental take-offs and landings with the pilot flying blind 
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FIRE TRUCK SPRAYS CARBON DIOXIDE ON BURNING PLANE 


Below is the odd fire truck used at Le Bourget airdrome, Paris, 
France, for putting out plane fires. Left, the apparatus in a test 








O EXTINGUISH airplane fires at Le 


Bourget airdrome, near Paris, French 





officials have just placed in service a novel 
eight-wheeled fire truck. Metal cylinders 
containing fire-choking carbon dioxide gas 
are stacked on the rear end of the vehicle 
and connected to a powerful pumping 


“ARC GUN” WELDS PARTS 
OF ENGINE BOILER 


Wuart is believed to be the first all- 
welded high-pressure locomotive - type 
boiler has just been completed by a Bufta- 
lo, N. Y., foundry. The barrel and dome 
sections of the boiler were electrically 
welded with special shielded-arc equip- 
ment which resembles a tiny cannon. 
Welded construction of the boiler elimi- 
nated the large amount of seam calking 
necessary with the conventional method 
of riveting the joints. 


SEEK GREASE IN DRAINS 


To MEET an acute shortage of fats and 
greases, Germany plans the large-scale re- 
covery of grease from drainpipes. The un- 
usual expedient is expected to yield from 
24,000 to 30,000 tons annually, according 
to reports. 
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mechanism. When a 
plane fire breaks out 
at the airport, the 
truck speeds to the scene and pours clouds 
of the gas through a chutelike nozzle jut- 
ting out in front of the machine. In the 
photograph at the left, above, the fire- 





BIG RADIO HAS 
SIX SPEAKERS 


STANDING more 
than five feet high, 
a giant, 475-pound 
radio set just com- 
pleted has four sep- 
arate chassis, thirty- 
seven tubes, and six 
loudspeakers of vari- 
ous sizes. Capable of 
reproducing sounds 
whose frequencies 
range from twenty 
to 20,000 cycles, the 
recelver is said to 
retain faithfully all 
of the delicate shad- 
ings of music as orig- 
inally played in the 
broadcasting studio, 
A microphone per- 
mits the set also to 
be used as a public- 
address system, 
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fighting apparatus is shown in a recent test, 
choking the flames in a dummy plane 
which had been soaked with gasoline and 
set on fire. 





WHEELED TIRE WRENCH 


CHANGING automobile tires is made easy 
by a handy lug wrench equipped with 
wheels. As shown above, a spare wheel is 
balanced on the wrench and rolled into 
position. The tool also acts as a lever to 
raise the wheel to axle height. 
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Strange cannonlike arc-welding machine in operation to join the parts of a high-pressure boiler 








Electric Meter Detects Body’s Hidden Ills 





Electric currents in the body, measured by this new device, give the clew to obscure illnesses 


READERS BUILD EARTHQUAKE TEST TABLE 


From a descrip- 
tion published in 
PoPULAR SCIENCE 
MONTHLY, two 
science students of 
Phineas Banning 
High School, Wil- 
mington, Calif., built 
the earthquake test- 
ing table shown at 
the left. The appara- 
tus is supported on 
old garage-door 
wheels that run on 
an angle-iron track. 
An electric motor 
whirls an off-center 
flywheel to create an 
“earthquake” vibra- 
tion for testing the 
resistance of model 
buildings. 


ee 








Homemade machine shakes models to measure earthquake resistance 


OrGANISMS long buried in 
frozen soil have been found 
capable of life, according to 
Russian research workers who 
examined earth deposits in 
eastern Siberia. Samples of the 
frozen earth, taken from the 
bottom of a deep pit, were 
placed in distilled water and al- 
lowed to thaw. Later 
microscopic exam- 
4 ination revealed the 
aia presence of living 


CANOPY KEEPS OUT RAIN jiinplike, shelfsh 
DURING ENGINE REPAIRS 


the inset. The scien- 

ATTACHED to the roof of an automobile tists’ estimates in- 
a novel canvas shield, shown above pro- dicate that these or- 
tects a motorist forced to make emer- — ganisms have existed 
gency engine repairs in rainy weather in the frozen ground, 
The improvised shelter unrolls like a win in a dormant state, 
dow shade and is fastened to the radiator for at least 3,000 
cap, preventing rain from falling down years, and_ possibly 
much longer, 





the motorist’s neck or onto the engine 


ODILY ills may soon be detected by 

electrical instruments long before they 
can be discovered by any other means. A 
new electrica! device called a “‘vacuum- 
tube microvoltmeter,”’ devised by Yale 
University scientists to study the physi- 
ological changes of the human body, is 
expected to rival the microscope in the 
examination of biological processes. When 
connected to the body, the apparatus is 
said to detect the presence of electrical 
currents as small as five one-millionths of 
a volt. Tests on a wide variety of animals 
indicate that every living thing generates 
electricity in measurable amounts, that 
each species has a characteristic electrical 
pattern, and that variations in the living 
processes of the animals result in a chang- 
ing electrical pattern. Tests on mice de- 
tected the beginnings of a cancer growth 
long before disease could have been di- 
agnosed by ordinary methods. By study- 
ing the electrical currents of the body, 
scientists may discover how living organ- 
isms maintain their identity in spite of 
continual changes of tissue. 





WINDSHIELD DEFROSTER 
POWERED BY FAN BELT 


A MoTORLESS windshield-defrosting fan, 
pictured above, causes no drain on a car’s 
battery or vacuum system. Driven by 
means of flexible shaft connected to the 
motor-fan belt, the defroster clamps to 
the steering column and can be adjusted 
to blow in any direction. 


LIFE FOUND IN SOIL FROZEN 3,000 YEARS 
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SPIDERS found in India dive under water 
when frightened, and can stay beneath the 
surface for twenty minutes. 





TAPIOCA is poisonous until it has been 
treated by a complicated heating process. 





TELEPHONE BOOKS live only ninety-six 
hours in a corner cigar store in Times 
Square, New York. The directories are 
completely worn out every four days by the 
thousands of people using the public phones. 


PLEASE SIR, 
NOT TIMES 











ICE FREEZES to a greater depth at zero 


than at lower temperatures. 





SPEECH requires the simultaneous and 
coordinated use of seventy-two separate 
muscles. 





OIL can spread into a film so thin that 
one ounce of the lubricant can be made to 
cover eight acres of water surface. 


NO MATTER HOW 

THIN YOU SPREAD 
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IRISH POTATOES are not Irish and are 
not potatoes. They are members of the 
nightshade family of plants and are related 
to the tomato. The sweet potato is the only 
true potato. 





LIONS can be ordered by mail. A Cali- 
fornia animal farm will ship a healthy, 
“sweet-tempered” lion in response to a 
letter inclosing $1,200. 
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DUST coming from outer space adds al- 
most a pound an hour to the weight of the 
earth, 





FROGS no larger than flies have been 
produced in the laboratory by feeding gland 
extract to tiny tadpoles. 





VENOM extracted from bees is now being 
used to treat rheumatism. 
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Below, a driver pulling a lever 
that releases air from a tank to 
raise the car top. Pressing a le- 
ver on the top, as at right, lets 
air out and the top comes down 


COMPRESSED AIR automatically opens 
and closes a new automobile top just in- 
troduced. To raise the top, the driver 
pulls a lever extending through the car 
floor board. Compressed air flows from a 
concealed tank and forces the top forward 
and upward into position. When a lever 





MOUTHPIECE COVER KEEPS 
PHONE FREE FROM GERMS 


TELEPHONE mouthpieces are kept free from 
germs by a new accessory just marketed. 
perforated unit fits over the phone mouthpiece 
and contains a cloth disk saturated with disin- 
fectant, which is renewed every two months. 
When the phone is not in use, a hinged cover 
is kept closed, but can be flipped open quickly 
to permit normal phone conversation through 
the antiseptic cloth. The accessory is made in 
two styles, as shown above, to fit the two 


conventional types of telephones. 


AIR PRESSURE RAISES AUTOMOBILE TOP 


A 























on the underside of the top is pressed, the 
air pressure is released, and the top 
collapses and folds up. The air tank, when 
full, contains sufficient pressure to raise 
and lower the top fifteen times. It can be 
refilled at any gas station with the con- 
ventional air hose. 


ELECTRIC-LIGHT BULB 
HAS SPARE FILAMENT 


A NEW electric bulb fitted with two 
filaments instead of one is said to 
burn twice as long as conventional 
lamps. When the bulb is first lighted, 
current flows through both filaments 
until heat throws a_ thermostatic 
switch, as shown in diagrams 1 and 2 
below. When one filament burns out, 
the switch automatically connects the 
second filament, thereby doubling the 


life of the bulb. 





PLUNGER LOCKS PLUG IN OUTLET 


Novel electric plug, and how it works 





TicuT electrical connections are assured by a new 
electric plug of novel design. When the plug is placed 
in an outlet, a rubber-tipped plunger is pushed inward, 
causing two metal strips to spread the contact prongs 


so that they grip the 
socket. Locked in place 
by the plunger, the plug 
is said to maintain a 
good connection even in 
cases where the outlets 
are worn or loose. 















YEEKING to learn the exact shape of 
the earth, scientists of the U. S. Navy 
Hydrographic Office recently used the sub- 
marine Barracuda as a laboratory, Gravity 
measurements that they obtained in a 
cruise through the Caribbean Sea, cou- 
pled with earlier observations of the same 
type, may help solve outstanding problems 
of geology. The variations observed in 
the force of gravity at different points 
give clews to strains within the earth that 
cause earthquakes, create mountain ranges 
and ocean deeps, and distort the earth as 
a whole from the shape of a perfect sphere. 
At sea such readings can be obtained only 
aboard a submarine, since even the slight- 


SUBMARINE CHARTS 








EARTH’S SHAPE 


est surface swells make it impos- 
sible to operate the delicate in- 
struments that are used. The 
observers on the Barracuda found 
it necessary to submerge to a 
depth of seventy-five feet to 
reach water quiet enough to op- 
erate their multiple-pendulum 
gravity apparatus, designed and 
built by a Dutch geologist, F. A. 
Vening Meinesz. During their 
6,500-mile expedition they also 
took soundings of ocean depths, 
in a separate study covering a 
hitherto unexplored area of the 
floor of the sea. 





The U. S. S. Barracuda at anchor. Fitted with delicate instruments, this submarine was 
used in underwater tests of variations in the force of gravity off the West Indian islands 


SPOONS LIFT ICE CUBES 
FROM TRAY TO DRINK 


Ice-CUBE spoons which fit into a freez- 
ing tray for use in a mechanical refriger- 
ator are a new household convenience. 
When a drink is to be iced, a spoon is 
lifted out of the tray by its handle and 
placed in the glass. In a few seconds, the 
ice cube melts 
enough to slip oul 
of the spoon. The 
tray holds eight ice 
spoons, the handles 
being so shaped that 
they extend over the 
adjacent cubes tor 
compactness. 
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Frozen to the spoon, an ice cube is placed in a 


glass. It soon melts enough to release the «poon 


MIX SEAWEED IN CEMENT 
FOR BUILDING MATERIAL 


Houses built of seaweed are a new pos- 
sibility indicated by reports from Ger- 
many. It has been found that seaweed, 
mixed with cement, makes lightweight 
building blocks of good heat-insulating 
qualities. The same experimenters have 
found that peat, shavings, and sawdust, 
used in a similar manner, also have proper- 
ties which make them valuable as building 





Pressure on the 
ring sounds a soft 
warning ;thecenter 
button operates a 
loud highway horn 


TINY JAIL IS 
“BRIG” FOR 
BIGGEST BRIDGE 


Mororists who violate 
traffic regulations on the 
new San Francisco-Oak- 
land Bay Bridge in Cali- 
fornia are locked up ina 
bridge prison which is 
one of the smallest jails 
in the world. Built into 
the administration build- 
ing on the east approach 
to the bridge, the jail 
consists of only one cell, 
six feet square. Offenders 
are lodged in the tiny 
prison to await a hearing 
before a traffic-court 
magistrate, when such 
treatment is necessary. 














Strips that move on a 
slotted surface show 
Statistics graphically. 
The circle can be di- 
vided for percentages 








MECHANICAL CLASSROOM GRAPH 
PRESENTS FIGURES VISUALLY 


A MECHANICAL graph just introduced presents 
quantitative data to students in visual form. Set 
into a blackboard, a slotted surface is fitted with 
movable strips for indicating units of measure- 
ment graphically. A circle with calibrated edges 
can be used to represent percentages or time. 


CAR UNIT SOUNDS HORNS 
AND CONTROLS SIGNALS 


REPLACING the conventional horn-but- 
ton unit, a new automobile accessory op- 
erates two horns and a signaling device. A 
metal ring within the steering wheel sounds 
one horn when touched at any point, while 
a central button operates an extra-loud 
horn for emergency use. Left and right 
turning signals on the rear of the car are 
controlled by a lever on the horn unit, 
while pilot lights beneath the transparent 
central button indicate whether the signal 
lights are on or off, to prevent their being 
left burning through carelessness. 
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The turntable disk rests on a roller-skate wheel, 
as shown below. The arm rest covers a storage space 


A ring of shellac being built up on a microscope slide with the aid of the turntable. 
The disk is spun by hand, and shellac is applied with a small, artist’s painting brush 








Microscope lurntable 


FOR MAKING SPECIMEN SLIDES 


EW pieces of auxiliary equip- 

ment will prove more valuable 

to you in your work with a mi- 
croscope than a well-made turntable or 
“spinning wheel.” With it you can quickly 
build up rings of shellac on microscope 
slides to provide cells for large specimens, 
or apply the circular seal of cement to 
hold a cover glass in place. 

The usual type of spinning machine 
consists simply of a base on which is 
mounted a rotable circular disk, or wheel, 
and a convenient hand rest. The top of 
the disk is provided with spring clips for 
holding a specimen slide. To make a cell, 
the operator clips a slide to the turntable, 
centering it accurately; dips a_ small, 
round, artist’s brush in fairly thick shellac, 
gives the table a spin, and holds the brush 
tip so that it traces a ring on the rotating 
slide. Successive applications of shellac 
build the ring to any desired height. In 
a similar way, the turntable is used to pro- 
duce neat rings around the edges of cir- 
cular cover glasses, with asphalt varnish, 
shellac, or other sealing material. 


By Morton C. Walling 


Although a variety of commercial turn- 
tables are available, the amateur micro- 
scopist can provide his home laboratory 
with a really professional model from a 
few odds and ends of wood and an ordinary 
ball-bearing, roller-skate wheel. First cut 
a base piece to the dimensions indicated in 
the drawings (a size to take a four-inch 
disk), and mount the skate wheel as shown. 
There are several ways of doing this. In 
the model illustrated, the wheel was 
drilled and tapped to receive two 6-32 ma- 
chine screws that pass through the base 
piece. If the wheel axle does not clear the 
base piece when the wheel is resting on its 
side, a depression should be cut beneath 
it. The axle must rotate freely. 

The turntable disk shown is made of 
cast iron, with a brass center pin that en- 
ters the quarter-inch hole in the skate- 
wheel axle. However, the disk can be made 
equally well of wood or plywood one-half 
to three-quarters of an inch thick. The 
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This drawing shows how the spin- 
ning and ringing machine is con- 
structed. The only parts needed 
are a discarded ball-bearing rol- 
ler-skate wheel, a disk of wood 
nen or metal, and some odds and ends 


disk should run as true as it is pos- 
sible to make it. If feasible, a lathe 
should be used in shaping it. On the 
top surface of the disk, mark the exact 
center, and several concentric rings about 
one-eighth of an inch apart, so that the 
slide can be centered easily. You can do 
this after the disk is in place. The clips 
used to hold the slide in place on the disk 
are similar to those used on microscope 
stages. They can be simple strips of springy 
metal or, as shown in the photograph, a 
pair of clips from the stage of a profes- 
sional-type microscope. 

The hand rest is a piece of plywood one 
quarter or three eighths of an inch thick 
extending about halfway to the center ot 
the disk. It must be supported high 
enough above the base piece to clear the 
clips. In the model shown, this support 


consists of a boxlike frame, made of 14 
by 114-inch wood strips. The hand rest is 
hinged to the edge of the frame opposite 
the disk, thus forming a lid for a compart- 
ment in which spare slides, containers of 
shellac, end oiher supplies can be kept. 











SIMPLE RULES THAT 
WILL HELP YOU GROW 


Better Hous 
Plants 


Delicate plants, such as 
palms and ferns, can be 
kept from becoming too dry 
by double potting — that 
is, placing one pot inside 
another. The space between 
the pots should be packed 
with well-moistened peat 
moss, Then, whenever the 
plant is watered, the moss 
also should be given a lit- 
tle water. For a six-inch 
inner pot, an_ eight-inch 
pot is about right for use 
as the outside container 
































Plants grown in a window where they receive light from only one 
side tend to develop unevenly, because the cells farthest from 
the light grow more rapidly than those next to the window, caus- 
ing the growing tips to bend toward the light. This condition 
can be corrected to some extent by turning the plants frequently 

















Aphids (plant lice) and mealy bugs are among 
the most troublesome insects on house plants. 
An effective way to deal with these pests is 
to wash the stems and leaves frequently with 
soapy water, using a soft sponge or a swab of 
cotton, as shown at the left. Use plenty of 
good, mild, household soap. After washing, 
rinse off the leaves withsome cool, clean water 






Painting or enameling the out- 
er pot will largely prevent the 
evaporation of moisture. Palms 
treated in this manner often 
will go for as long as a whole 
week without being watered 

















As a general rule, good house plants ca 

grown in soil composed of a good garden loain 
to which have been added a little leaf mold 
or humus, a little rotted compost (manure), 
and a sprinkling of bone meal or complete 
fertilizer. These ingredients should be mixed 
thoroughly and screened as illustrated below 













Daffodils grown from bulbs that have been 
kept in cool storage at around fifty de- 
grees for about thirty days before plant- 
ing, will come into bloom much earlierthan 
those given the ordinary storage treatment 









The blooming of certain 
plants, such as chrysan- 
themums, can be hastened 
by shortening the period 
of their exposure to day- 
light. Plants that are 
placed in a dark room at, 
say, four o’clock in the 
afternoon, and left there 
until nine in the morning, 
will bloom earlier. Other 
flowers need more light 
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Voter BLACK BEAR 
Mig DESERVES CREDIT FOR 
INVENTING THE DAY 
NURSERY! WHEN SHE WANTS 
THE CHILDREN OFF HER 
HANDS FOR A WHILE, SHE 
JUST SENDS THEMUPA TREE. 
AND NOTHING WILL PERSLIADE 
THEM TO COME DOWN AGAIN 
UNTIL SHE CALLS THEM / 
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THE BUG THAT SWIMS 

ON H(S BACKS THE BACK OF THE 
BACK SWIMMER is SHAPED LIKE A 
BOAT - WITH A KEEL 9 TO SWIM,HE 
TURNS OVER ON HIS 3ACK AND KICKS 
HIMSELF ALONG WITH HIS LONG,SWEEPLIKE 
LEGS.~HEALSO TALKS WITH HIS LEGS, 
RURBING THE FRONT ONES TOGETHER 
TO MAKE ANOISE THAT SOUNDS LIKE 















Narives OF THE FAR 
NORTH HAVE ASUPERSTITIOUS 
FEAR OF THE GRAYor JACK L 4, 
PINE WHICH GROWS IN SCRAGGLY ~~ 
CLUSTERS ON THE BARRENS AND 

IN GLOOMY BOGS. IT IS BELIEVED 
TO POISON EVEN THE GROUND 

THAT IT SHADOWS, AND LEGENDS 
SAY THAT CATTLE GRAZING NEAR 

ITARE FATALLY STRICKEN J 
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Ano HERE, FOLKS, |S THE ORIGINAL Traicer/ mE 
CADDIS FLY LARVA, FOUND IN OUR BROOKS AND 
PONDS, MAKES ITSELF AHOUSE OF SILK COVERED WITH SMALL 
STONES AWD BITS OF SHELL, AND DRAGS IT ABOUT FROM 


CAMP SITE TO CAMP SITE INITS UNDERWATER TRAVELS 
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Because THE LARVA OF THE 
LACEWING FLY [5 AcAWNNIBAL THE 
CLEVER MOTHER FLY SPINS STIFF, SILK 
STALKS AND STICKS AN EGG OA) THE END 
OF EACH, WHEN THE YOUNGSTERS 





HATCH AND DROP TO THE LEAF RELOW, WATER. THEN, AT THE ‘4 
THEY CAN'T EAT THEIR UNHATCHED ENO OF ALONG ROPE, * wl , 
BROTHERS ANY SISTERS FOR BREAKFASTS IT USES AMYSTERIOUS i To Ras 
a FIND HIDDEN SOURCES OF WATER; 
Mlle ls - 


DIVINING ROD 
is THe CHACMA, 
ALARGE SOUTH ( ne 
AFRICAN BABOON, 
WRICH HAS 
MANY TIMES 
¢ SAVEP HUMANS y 
FROM THE SUFFER- 
INGS OF THIRSTY 
A YOUNG CHACMA 
OFTEN !S KEPT IN 
CAPTIVITY ON A DIET OF 
SALTY FOOD WITHOUT ANY 
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Home lests 


SHOW HOW 


Aluminum | 


GIVES US 


DYES and PAINTS 
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Paper impregnated with lead acetate reveals the 
ce of sulphur in ordinary laundry “bluing”’ 


presen 


QO PERFORM a variety of en- 
tertaining experiments with alu- 
minum and its compounds, an 
amateur chemist need not look 
far for materials. The kitchen yields the 
metal in the form of old pots and pans 
and their lids; tea balls, and salt 
and pepper shakers. Powdered aluminum 
sold for use in paint, provides another 
source of supply. Aluminum sulphate is 
familiar to scientific gardeners, for this 
compound of aluminum is commonly used 
to counteract excessive alkalinity of the 
Alum from the household medicine 
chest—a compound chemically known as 
potassium aluminum = sulphate—can be 
used directly in some experiments, and 
also will enable you to manufacture alu- 
minum that you otherwise would 
have to purchase. 
Dissolve some of the alum in water and 
add sodium hydroxide or ammonium hy- 
Household lye Ol 


spoons 


soul. 


salts 


solution to it 


droxid 
ammonia will serve the purpose. The 
jellylike precipitate that is formed con- 


sists of aluminum hydroxide. Wash it by 
decantation—that is, let it settle, pour off 
the clear upper liquid, add fresh water, and 
shake, repeating the process several times 
Then strain out the precipitate. It must 
be filtered from the liquid with a cloth, as 
water would drain off from it too slowly 
through filter paper. Now you can prepare 


other compounds of aluminum at will, by 


wai 


A FEATHERED TEA BALL 


After dipping in mercuric chloride, a discarded 
aluminum tea ball sprouts tendrils of alumina 


dissolving the paste in various acids. For 
aluminum sulphate, sulphuric acid is used; 
for aluminum chloride, hyrochloric acid; 
and so on. If you heat aluminum hydrox- 
ide strongly you will get aluminum oxide, 
also known as alumina. 

Many metals yield colorful sulphides 
when hydrogen sulphide gas _ bubbles 
through solutions of their salts. Aluminum 
sulphide, however, interacts with water 
and decomposes as fast as it forms, pro- 
ducing aluminum hydroxide. Most of the 
compounds of aluminum are white, like 
this one. 


Ultramarine, familiar as a pigment in 


By 
RAYMOND B. W AILES 
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The electrical method of making 
aluminum amalgam by creating 
arcs between aluminum-foil elec- 
trodes anda dropof mercury. Itis 
advisable to wear tinted goggles, 
to protect the eyes against glare 


blue 
once 


household laundry bluing and in 
paints, is an exception. Artists 
ground up the rare mineral lapis lazuli to 
obtain it. Nowadays it is made syntheti- 
cally. It contains aluminum in combina 
tion with silicon and other substances. 
You can prepare it on a small scale, using 
ior ingredients about ten parts of kaolin 
(the white clay used in making porcelain), 
ten parts of sodium carbonate, and five or 
six parts of sulphur. Put the mixture in a 
porcelain crucible, cover it with a bit of 
charcoal, and set the lid of the crucible 
in place. Heat the contents with a Bun- 
sen-burner flame for fifteen minutes. Then 
pour out the mixture into a flask and boil 
it with some potassium sulphide solution. 
This brings out the blue color. The kaolin 
used in this experiment, which supplies the 
aluminum, is known also as China clay, 
and may be obtained from chemical sup- 
ply houses and from many drug stores. 
The potassium sulphide often goes by the 
name of liver of sulphur. 

The “bluing” you have made contains 
sulphur in the sulphide form, as you can 
easily show by dropping some acid upon 
a fragment of it. You will instantly notice 
the foul odor of hydrogen sulphide gas, 
liberated from the sulphide by the acid 
(P.S.M., Jan. 36, p.54). If you moisten 
a piece of paper with lead acetate or lead 
nitrate solution, and hold the strip near 
the acid-treated bluing, the paper will turn 
brown or black, because of the formation 
of lead sulphide. 

You can try out a peculiar method of 
waterproofing fabrics, in which aluminum 
plays a part, by mixing a solution of alu- 
minum sulphate with one of lead acetate. 
The heavy, white precipitate of lead sul- 
phate that settles from the liquid is not 
concerned in the experiment. The clear 
liquid remaining contains aluminum ace- 
tate. When cloth is dipped in this solu- 
tion, the aluminum compound soaks into 
the fibers. It turns into aluminum hydrox- 
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ide by interaction with moisture, and im- 
pregnates the fabric.. In drying, the cloth 
becomes so water-repellent that it can be 
wet only by the most strenuous efforts. 
Artificial coloring for aluminum articles 
is a recent development, and you can du- 
plicate this interesting process in your 
home laboratory. The secret lies in form- 
ing a coating of aluminum oxide upon the 
metal and then impregnating the oxide, 
which acis as a sort of adhesive, with a 
dye or a chemically produced pigment. 
Boil an aluminum object or a strip of 
the metal in a solution of sodium or po- 
tassium dichromate and sodium carbonate. 
This will produce the desired coating of 
oxide. Then wash it, and it will take on 
the chosen tint when it is immersed in a 
dye solution. The film of aluminum oxide 
“adsorbs” or takes up the dye so that 
the metal itself appears colored. A yellow 
hue may be obtained without recourse to 
a dye, by immersing the oxide-coated alu- 
minum first in a lead acetate solution and 
then, without washing, in a solution of 
sodium or potassium chromate. This pre- 
cipitates a yellow chemical pigment, lead 
chromate, in the oxidized coating. 
Another process, now employed com- 
mercially, forms the aluminum oxide elec- 
trically. The article to be colored is placed 
in a twenty-five percent solution of sul- 
phuric acid and connected to the positive 
terminal of a source of direct current. If 
the tank containing the acid bath is of 
lead, it is connected to the negative 
terminal; otherwise, a strip of lead im- 
mersed in the acid serves as the negative 
electrode. Within certain limits of tem- 
perature and current strength, the coating 
of oxide is produced, and then is dyed or 
otherwise colored as before. 
Making colors adhere to aluminum with 


the aid of its oxide recalls the common use 
of aluminum compounds as “mordants” 
to assist in dyeing cloth. In this case, 
aluminum hydroxide is the compound em- 
ployed. To demonstrate its affinity for 
coloring matter, dissolve some Congo red 
dye (obtainable from dealers in chemical 
supplies) in about 300 cubic centimeters, 
or roughly ten fluid ounces, of water. Add 
aluminum hydroxide to the dye solution 
and boil the liquid for several minutes, 
swirling it about in the beaker or flask every 
minute or so. Now pour the liquid into a 
piece of filter paper folded in a funnel. 
The filtrate, or liquid that passes through 
the filter, will be clear, showing that the 
dye has been ‘“‘adsorbed” by the aluminum 
hydroxide remaining on the filter paper. 
Almost any other dye solutions, such as 
colored inks that you may have about the 
house, will give the same result, and you 
will find it interesting to try them. A 
quantity of aluminum hydroxide sufficient 
for this experiment can be prepared by 
adding ammonium hydroxide to about ten 
grams (two teaspoonfuls) of alum dis- 
solved in water. The precipitate should be 
washed by decantation, as explained in an 
earlier paragraph, before you use it. 


Y COMPARING the effects of various 

dyes on untreated cloth and the “wa- 
terproofed” cloth that you prepared in an- 
other experiment, you can observe the 
part that aluminum hydroxide plays as a 
mordant in actual dyeing. Dyes that have 
no effect on the plain cloth will effectively 
color the piece impregnated with alumi- 
num hydroxide. Another way to prepare 
cloth for this dyeing test is to dip a piece 
of white fabric first in aluminum sul- 
phate or alum solution, and then in di- 
lute ammonum hydroxide, to precipitate 


Compounds of This Interesting Metal Have a Part 


In the Waterproofing and “Mordanting” of Fabrics, 


As Well As in the Manufacture of Many Pigments 
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To illustrate the use of aluminum compounds as “‘mordants”’ to aid in dyeing cloth, a piece 
of white fabric is dipped in solutions that precipitate aluminum hydroxide in its fibers 
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Actdproof Stirring Rod 


HEN measured-out quantities 

of two liquids are to be mixed 
right in the graduate, the simple 
acidproof stirring rod shown above 
will come in handy. Its shape par- 
ticularly adapts it for use with the 
cylindrical measuring vessels com 
monly employed in chemical labora- 
tories. To flatten the tip of the glass 
tube or rod into a seat for the 
notched rubber disk, heat it red-hot, 
and press it against a sheet of as- 
bestos. Then rotate the glass again 
above the burner, meanwhile cutting 
down the flame until it is very small. 
Finally, continue heating for several 
minutes over the yellow gas flame. 
This anneals the glass and prevents 
it from cracking. 





the aluminum hydroxide in its fibers. 

Powdered aluminum, sold for use with 
a varnish as aluminum paint, gives a daz- 
zling white light when it is blown into a 
Bunsen-burner flame. The metallic pow- 
der liberates hydrogen when it is heated 
with sodium hydroxide solution, providing 
a convenient laboratory supply of the gas. 
By mixing finely divided aluminum with 
powdered magnetite or magnetic (ferric) 
oxide, the welding preparation known as 
thermite is obtained. Ignite it in a cru- 
cible, and the aluminum combines with 
the oxygen of the iron oxide and leaves 
the iron. So much heat is generated in 
the showy reaction, one of the most spec- 
tacular in chemistry, that sparks of molten 
iron fly from the white-hot mixture and 
soar through the air like meteors. After 
the experiment, a button of solidified iron 
is found in the crucible. 

Neither a match nor the flame of a 
3unsen burner gives enough concentrated 
heat to touch off the thermite mixture. A 
small heap of a starting preparation must 
be placed on top of the chemicals and 
ignited. This may consist of equal parts 
by weight of potassium chlorate and sul- 
phur. Another formula uses two parts of 
aluminum powder, two parts of potassium 
perchlorate, and one part of flowers of 
sulphur, also measured by weight. Do not 
use potassium chlorate in the latter prep- 
aration, as it (Continued on page 128) 
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HOMEMAKERS’ TASKS 
MADE EASIER BY NEW 


Ftousehold 
‘Utilities 



































FIRST-AID “BOOKSHELF.” Resembling a 
set of small books, a handy first-aid kit con- 
tains everything necessary for emergencies in 
the home. A booklet included in the kit gives 
DESK TURNS INTO BAR timely instruction in the use of the materials 
From an innocent-looking knee- 
hole desk, as shown in the in- 
set, this handy little piece of 


furniture is readily trans- 
formed int 1 complete home 
bar with space for glasses 





and all other necessary equip- 
ment. The desk top folds back 





SINK STRAINER. A double-acting iinge 
on the sink strainer pictured above per- 
mits the cover to be turned under the bowl, 
serving as a tray to prevent dripping of 
moisture as waste is removed from the sink 











RACK PICKS OUT A 
TIE FOR YOU. With a 
new tie rack now available, 
you can’t go wrong in se- 
lecting a tie of the right 
color to go with your suit 
and shirt. A style chart at 
the top of the frame has a 
revolving dial that shows 
the correct color combina- 
tions, the legends appear- 


TRIPLE SIFTER 
Because it has three 
screens and three agi 
tators, a new flour 


sifter gives a triple 





Sift in one operation 





As shown atthe right 
the three sifting units 


are mounted on a Sin- 


gle shaft and the de- ing under windows in the PAPER CURTAINS. Made of a cellulose fi- 
e is easy to clean frame as a knob is turned. ber developed specially for the purpose, these 
The rack is made to accom- paper curtains are said to resist shrinking, 
modate thirty-two neckties moisture, and fading. They come in many styles 
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LIFTER FOR IRON IS 
AUTOMATIC. With the at- 
tachment illustrated at the 
right, which can be fitted 
to almost any electric iron, 
it is impossible for a care- 
less person to leave a hot 
iron on a garment. While the 
iron is in use, a spring le- 
ver is held down with the 
thumb, and this holds the 
lifter legs up at the side 
of the iron where they are 
out of the way. When the le- 
ver is released, as it must 
be whenever the hand is tak- 
en off the iron, the legs 
spring down and lift the 
iron safely above the board. 
In addition to its value as 
a safety feature, the lifter 
of course saves the labor 
usually expended in shifting 
the iron to its metal stand 


TABLE SERVES FOR DINING OR BILLIARDS. With the 


ture shown, it is possible to enjoy 
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GRATES ICE 
In addition to many 
uses in straining, 
shredding, and grat- 
ing food, the handy 
appliance shown at 
the left produces 
finely grated ice. 
Built like a meat 
grinder, it has a 
conical screen with 
fine perforations to 
shred the ice cubes 






versatile fix- 
a game of pocket billiards on the dining 
table. Hinged leaves swing down at the table sides to expose the playing surface 


TABLE GRILL. Steaks, chops, and other 
substantial dishes are cooked right on the 
dinner plates with this new electric table 
grill. Made of a specially hardened porce- 
lain that resists heat, it harmonizes with 
other table fittings and is easy to clean 


VINEGAR BOTTLE MAKES ROLLING PIN 


After using the vine- 
gar that comes in the 
novel container  pic- 
tured at the right, a 
housewife can employ 
the bottle as a roll- 
ing pin. Filled with 
cold water or cracked 
ice, it provides. the 
“cold rolling’ that is 
preferred by many for 
making pie crust flaky 
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HANDLE FOR VACUUM BOTTLE 
Available in sizes to fit all vacuum 
bottles, this convenient handle has a 
clamping band that fastens around the 
container. Aswivel arrangement makes 
it serve both as a vertical bail when 
the bottle is carried, and as a handle 
for pouring, as shown in the pictures 








TVusion Puts Candle in Bottle of Wate 


A CANDLE apparently burning inside a bottle of water 
is an illusion that is sure to startle your friends. As 
shown in the photograph at the right, the candle ac- 
tually is hidden from the observer by a book set up on 
edge, while a pane of glass is placed between it and the 
milk bottle full of water. The illusion is due to the 
fact that glass both transmits and reflects light, so 
that the eye sees the reflected image of the candle im- 
posed on the transmitted image of the bottle. This prin- 
ciple is used in many stage illusions, and you can apply 
it in a number of ways to create mystifying effects 
for the amusement of your guests. 



















Stunts for Home Scientists 


atterns of Sand Wlustrate Theory of Lenses 


A parr of toy wheels rolled 
down an incline onto salt or 
sand arranged in the form of 
the cross section of an optical 
lens, behaves just as a ray of 
light would do on striking a 
lens of that shape. If it strikes 
the center of the “lens,” it 
: goes straight on: if it strikes 
B the side of a convex pattern, 
it is deflected toward the cen- 
ter: the side of a concave 
shape turns it outward, as a 


Burned-Out Bulb Shows lens of that type would do 
Action of Electrolysis to rays of light. 


ELECTROLYSIS, or the decomposition of 
chemical compounds by an electric current, 
can be demonstrated with a burned-out light 
bulb. Make a hole in the end of the bulb by 
holding it at the tip ota pointed flame, and 
fill it with a solution of common salt. Then 
wire the bulb to several dry cells connected 
in series. Hydrogen will be given off at the 
end of the filament connected to the negative 
pole of the battery, and chlorine at the other 
(or oxygen, if the solution is a weak one). 





Al . ve y . 
Fatigue Gives Color Reaction 

Paint an off-color American flag with oil or 
water colors, making the stripes blue-green and 
the field a brilliant orange-yellow. Stare at this 
flag steadily for a minute or more, and then 
quickly transfer your gaze to a sheet of white 
paper. In a few seconds, you will seem to see 
another flag, but this time in the familiar red, 
white, and blue! “Color fatigue’ makes the 
complementary colors appear. 















Magnetic Repulsion Makes 
‘ . y ; 

Coil Defy Gravity 
WInp the end of an annealed-iron bolt with a hun- 
dred or so turns of insulated wire. From similar wire, wind 
another coil of a dozen turns so that it will fit loosely over the 
bolt. Now, connect the first coil to your 110-volt, alternating- 
current house circuit, in series with a heater unit or some simi- 
lar resistance. When the bolt is held upright and the circuit 
completed, the smaller coil will be repelled and will remain sus- 

pended above the other. This is due to induced current. 





How Radto-Compass Stations Work 


Wiru the simple set-up shown in the photograph, you can illus- 
trate the principle by which radio-compass stations find the posi- 
tion of a ship in distress. The sights, representing directional re- 
ceiving aerials, are turned until each points at the flash-light bulb 
mounted on the make-believe vessel. It is then easy to construct 
a triangle of which two angles and one side (the distance between 
the two “stations”) are known, and the ship’s position is at the 
opposite apex of the triangle. 
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FIVE NEW IDEAS OF INTEREST TO 


Radio Builders 





“Robot Key” Sends from Perforated Tape 


A “rospot KEY” for amateur radio op- 
erators and students uses a_ perforated 
paper tape three eighths of an inch wide, 
driven by a small induction motor through 
a pair of contact arms 
which in turn “key” the 
transmitter or code-prac- 
tice outfit. The tape is 
punched by hand on the 
side of the machine, by 
means of two little finger- 
actuated levers. Long 
tapes can be prepared for 
code-practice and instruc- 
tion, or short loops con- 
taining the call letters of 
the station and the gen- AUTOMATIC 
eral call “CQ” can be KEY 





The adapter in place with pick-up tips attached 


MOTOR— 


kept running through continuously. The 
black, crackle-finished aluminum case of 
the instrument is only five inches square 
and three inches high. 






PERFORATING 


Grid-Cap Adapter for 
Phonograph Pick-Up 


CONNECTING a phonograph pick-up into 
a radio receiver using screen-grid tubes 
is made easy by a new grid-cap adapter, 
which can be employed on either the de- 
tector or the first audio-amplifier tube. 
Convenient clip-type binding posts are pro- 
vided for the pick-up tips. The tube does 
not have to be removed from its socket, 
and the change from radio to phonograph 
can be made in only a few seconds. There 
are two models of this adapter available. 
One is for the common glass tubes, and 
glass-metal tubes; the other is for radios 
equipped with all-metal tubes. 


Suction Cups Hold Outside Auto Antenna 


DESIGNED especially for automobiles 
having all-steel bodies, a new type of ex- 
posed antenna that is both efficient and 
easy to install has recently been placed on 
the market. It is a length of soft chrom- 
ium-plated copper tubing a quarter inch 





Quarter-inch chromium-plated copper tubing, supported by suction-cup 
insulators, forms an outside antenna for a car with an all-steel body 
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in diameter, bent by hand to conform to 
the shape of the car, and supported three 
inches above the top by means of insula- 
tors mounted on easily applied rubber suc- 
tion cups. It is necessary to drill only one 
hole, near the windshield, for the lead- 
in wire. This an- 
tenna can be in- 
stalled in less than 
half an hour. The 
shielding effect of 
the car’s metal top 
makes it less sus- 
ceptible to ignition 
noises than inside 
aerials, 


ANTENNA, 


SUCTION 
CuP, 





Above, punching perforations in the 
tape with levers on side of machine. 
At left, the device with cover re- 
moved and tape in sending position 





Self-Aligning Punch 


Makes Neat Holes 


AMATEURS and experimenters who have 
attempted to drill socket holes with or- 
dinary tools will appreciate the speed and 
convenience of a newly designed seltf- 
aligning punch, which makes clean, round 
holes in five seconds. No drilling is nec- . 
essary; the center of the desired hole is 
merely pin-punched with a short, pointed 
rod, the chassis placed between the two 
halves of the tool, and the top of the 
punch struck with a heavy hammer. A 
floating, spring-supported inner piece au- 
tomatically centers the punch and die. 


Buzzer for Code Work 


By STIFFENING the vibrating armature 
with a small wedge cut from a match stick, 
you can convert an ordinary house buzzer 
to give a pleasant high-frequency tone, for 
modulation or code- 
practice purposes. 
To keep the wedge 
from falling out, 
drop a small bead of 
sealing wax on it. The 
tone can be varied 
by bending the fix- 
ed contact point. 














By 
ARTHUR 
MILLER 


* THREE 


A rear view of the 
set, showing the plac- 
ing f tubes, coils, 


and variable condenser 


OMBINING novelty, low cost 
and ease of construction, the bat- 
tery-operated receiver illustrated 
is an ideal unit for the radio nov- 

ice who has had little experience in set 
building. Used with a good outside an- 
tenna, the two-tube circuit will give excel- 
lent results on all wave bands from sixty 
five to 565 meters 

Two novel features incorporated in the 
hook-up make the receiver particularly in 
expensive to build and operate. By means 
of a special “reflex” circuit, two tubes are 
made to do the work of three, whil 
through the use of an ingenious grid hook- 
up, the tubes are made to give maximum 
volume with a “B” voltage of approximate- 
ly eleven volts instead of the usual ninety 
Oo! LSO 

\s indicated in the diagram and photo 
graphs, two type “49 tubes are used. Trac 
ing the signals from the antenna through 
the circuit, they are fed first to the tube 
V,. which serves as a radio-frequency am- 
plifier, and through the second tube (V.), 
which acts as a tuned regenerative detector 








Finally, by means of a return circuit, they 
are rerouted through the first tube (V4); 
which then acts as an audio amplifier. In 
reality, the first tube (V,), is used twice, 
the second tube (V,) once. 

Because of the novel grid hook-up, which 
is similar to that used in a recently de- 
scribed receiver (P. S. M., 
July °36, p. 52), three 
small, inexpensive batter- 
ies—two dry cells, and one 
7'2-volt “C” battery—pro- 
vide the necessary current 
supply. Connected in se- 
ries, the three units provide 
a total of about eleven 
volts for the plate circuit, 
while the two dry cells and 
rheostat provide the two 
volts required for the par- 
allel-connected tube _ fila- 
ments 

Because of this compact 
power supply, the circuit 
is particularly well suited 
to portable use. If ex- 
treme portability is desired, 
a midget storage battery 
of the type recently de- 
scribed (P. S. M., June 
36, p. 53) can be used. 
In this case, the entire 





The completed set and 
its “B’’-less battery 
supply. The circuit 
operates on an elev- 
en-volt plate current 







SMALL BATTERIES POWER THIS 


Bezinner’s All-Wave Set 


battery unit could be carried in a pocket. 

Since the dimensions of the metal chassis 
and panel are relatively unimportant, suit- 
able units can be purchased ready-made at 
most radio-parts supply houses. They 
should be drilled to take the four sockets, 
the condenser and resistance-control shafts, 
the phone-tip jacks, and the two binding- 
post terminals. Although the chassis and 
panel shown have a decorative black- 
crackle finish, this can be omitted, if cost 
is an important consideration. 

In assembling the parts, particular at- 
tention should be paid to the wiring of the 
two plug-in-coil sockets. In the diagram, 
the terminals of the various windings have 
been lettered to correspond with the con- 
ventional arrangement on four-prong and 
six-prong sockets. Follow them carefully, 
and check each connection several times 
to avoid error. 

In studying the wiring of the plug-in 
coil L., you will note that the primary and 
tickler windings are reversed. On the par- 
ticular commercial coils used, it was found 
that the primary was too close to the sec- 
ondary to give good results with this cir- 





The socket layout is apparent in this view of the receiver from 
above. The symmetrical arrangement of parts makes wiring easy 
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Underside of chassis, showing wir- 
ing of sockets. Earphone connections 
are made with pin jacks on panel 


cuit. By using the regular tickler as the 
primary and the regular primary as the 
tickler, this difficulty was overcome. 
Since ready-made coils vary somewhat 
in construction, it will be best to experi- 
ment with the connections to the tickler 
and primary windings. Try first one ar- 
rangement and then the other, retaining 
the hook-up that gives you the best 
volume and selectivity. By checking 
the prong wiring on each of the coils, 
you can quickly determine which prongs 
serve as connections to the various 
windings. 

It is equally important to have the 
grids to the two tubes wired correctly. 
In the first tube (V,), the control grid 
is employed as the screen grid, and the 
screen grid is used as the control grid. 
The wiring to the second tube (V.) is 
standard. 

Of the three variable condensers 
used, two (C, and C,) are employed 
for tuning. The third (C,), provides 
regeneration control. In use, C, is the 
vernier control, since it tunes more 
broadly than C,. If through some differ- 
ence in the arrangement of parts or some 
slight discrepancy in the parts, you find 
that C, fails to cover the entire range of 
C,, increase the value of C, to .00035 mfd., 
and remove several turns from the sec- 
ondary windings of the four-prong plug- 
in coils (L,). 

For best results, care should be exer- 
cised in selecting the audio transformer 
(T,). It should have a one-to-five ratio 
and be of the fully shielded type. The 
specifications for the fixed condensers C, 
and C. likewise are critical and should not 
be varied more than fifty percent. 

In tests with the receiver, the greatest 
volume and selectivity were obtained when 
the set was used with a good outside an- 
tenna about seventy-five feet in length. 
If for some reason or other, a shorter an- 
tenna must be used, greater volume will be 
obtained if the lead-in wire is connected 
directly to the grid of the first tube 
through a .0001-mfd., semi-variable trim- 


FEBRUARY, 1937 





No 
At 


An 






Matter How Green You Are 






Handling a Soldering Tron 


And Pliers, This Set Will Be 


Easy One for You To Wire 


Simplified wiring makes this circuit ideal 
for beginners inexperienced in soldering 














mer condenser, and approximately one 
third of the turns are removed from the 
secondary windings of the plug-in coils 
L,. The exact number of turns can be 
















Symbols on the circuit diagram refer to parts named 
and described in the list of materials given below 





LIST OF MATERIALS 


C,, Cs, and C; 
00014 mfd. 


C,—Fixed mica condenser, .001 mfd. 


Variable condensers, 


C;—Fixed mica condenser, .0005 mfd. 
C,—Fixed mica condenser, .00015 mfd. 
R,—Grid leak, 3 meg. 

R.—Filament rheostat, 15 ohm 
T:—Audio transformer, 1/5 ratio. 
L,—Four-prong plug-in coils. 
L.—Six-prong plug-in coils. 
RFC—Radio-frequency choke, 2.1 mh. 
Miscellaneous—Two five-prong sock- 
ets, one four-prong socket, one six- 
prong socket, four knobs, phone-tip 
jacks, binding posts, chassis, panel, 
two type *49 tubes, tuning dial, bat- 
teries, wire, solder lugs, etc. 











determined only by experiment since 
much will depend upon existing condi- 
tions. 

For a ground, use a water pipe, se- 
iecting one that will require the short- 
est possible lead from the set. In mak 
ing the connection to the pipe, an in- 
expensive clamp sold especially for the 
purpose will insure good contact and be 
easy to install. 

As in all short-wave receivers of this 
type, the plug-in coils are one of the 
most important group of parts in the 

circuit. To avoid trouble, use high-grade 
units, making sure that they are designed 
for use with .00014 mfd. tuning condens- 
ers. If, when you first wire the hook-up, 
the set fails to operate, check the connec- 
tions to the coil sockets. Reversed con- 
nections to the tickler winding may be 
causing the trouble. This can be remedied 
easily, however, simply by switching the 
wires leading to the tickler-coil prongs 
at the socket. 

Particular attention also should be paid 
to any connections made to the receiver 
chassis. For best results, all common-re- 
turn connections should be made to one 
soldering lug bolted to the chassis. 

If carefully constructed, the receiver 
will give surprising volume and selectivity 
on the eighty and 160-meter amateur 
bands and the police and aircraft bands 
as well as the broadcast band. In average 
use, the batteries will last from three 
weeks to a month and a half before they 
will have to be replaced. 
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By 


MARTIN BUNN 





Gus stood behind the auto and a little to 
one side. “All right,” he called. “I’m a 
car about to pass you. Can you see me?” 





Look Where You're Driving 


“ ND just as I was about to 
ive her the gas and ro 
after that son-of-a-gun, 


] Sspotti dl the motor-cve le cop be hind me Ses 
young Braxton was saying, whe! 
drove up to the gas pump. 


Gus Wilson, half owner of the Model 


Garage and mechanic of the establishment, 


who had been listening to Braxton’s yarn, 
stepped over to the pump as the driver of 
the car thrust out two hands with eight 
fingers extended. Gus pumped in_ the 


eight gallons took \ bill, and handed 
back the change. The car rolled off, with 
a smiling wave ol hand from. th 
drive 

Meanwhile. Braxton had been eveing 


turned to 


t he cal \s It | illed away he 


(;us 

What’s the idea of the mirrors that 
fellow has on his cai he asked. “Did 
vou notice them all? There was a regulat 


mirror inside above the windshield, an- 
other one mounted on the left fender, and 
a long bracket on 


could look in it 


afraid 


ll another fitted on 


St] 
i 


{ 
the right front door so hi 
through the door glass. He 
a cop will sneak up on him or something!” 
That’s all you young fellows think 
about.’ growled Gus Driving like ma- 
watching for cops! That chap 
needs those mirrors. He’s assistant super- 
Vocational School down 


must be 


niacs and 


oad a piece. He's in charge of the 
deaf-and-dumb classes, and is a deaf-mute 
himself. He | to make his eves do what 


other people think they can do with thei 
ars. If you ever pull up behind him and 


you want to pass, don’t bother to blow 
horn. He couldn’t hear it. But he'll 
spot you right away in his mirrors and 
pull over anyhow. He always does that 
when a car comes up from behind. 

“I'd feel a lot safer and surer of staying 
out of the cemetery riding with him, than 
I would with a lot of you speed demons!” 
Gus finished, with a grin. 

How do you get that way?” Braxton 
snapped. “I can see what’s in back of me 
without any extra mirrors.” 

“You can, eh?” grunted Gus. “Climb 
in your bus a minute.” He stepped over 
to the position, behind and slightly to the 
le It, that would be occ upied by a car that 
was just about to pass Braxton’s, 

“All right,” he called. “I’m a car behind 
you. Can you see me?” 

Braxton moved his head, first to one 
side and then to the other, in an effort to 
sce Gus, but the left rear portion of the 
body hid the garageman completely from 
the inside-mirror view. 

Finally, he poked his head out of the 
window and looked back at Gus. “You 
win,” he admitted sheepishly. “I couldn't 
see much of a car in just that position.” 

“Now we'll try again,” said Gus, and 
he stepped over to the corresponding 
position at the right rear of the car. 

Again, Braxton had to admit a partial 
blind spot. 

“Now you can see where those extra 
mirrors would come in handy,” Gus point- 
ed out. “And the worst of it is, the blind 
spots come right where they are most like- 
ly to cause accidents, That is, when a car 


VOUI 





is swinging out to pass you on either the 
right or left. Or if you happen to be parked 
at the curb, and you have to back up in 
order to clear the car parked ahead of you, 
you can’t see anybody about to step off 
the curb right under your wheels. 

“Of course,” Gus went on, “the size of 
the blind spot varies with different body 
constructions, rear and side window sizes, 
and so on, but it is there as long as the 
whole body isn’t made of glass. A wide, 
curved mirror helps some, once you get 
used to the curved effect.” 

“It’s funny the makers don’t go into 
the mirror question more carefully,” Brax- 
ton observed. 

“Well,” said Gus, “as long as the public 
is willing to rubberneck around to see 
what’s behind, and outside mirrors spoil 
the sleek looks of a car, you can bet the 
makers won’t fit them. So, if you want 
real rear vision, you’ve either got to keep 
on kinking your neck or have special mir- 
rors fitted.” 

“They'd be mighty useful to spot cops 
sneaking up behind you,” Braxton com- 
mented with a grin. “Guess I'll look into 
it.” 

“Humph!” Gus snorted. “Always think- 
ing of speeding and cops! Still, a mirror 
on the left of your car may do something 
more important than spot a cop for you. 
It may save you from shooting out from a 
curb right into a car that’s passed out of 
range of your regular mirror.” 

“Almost got caught that way yester- 
day,” Braxton admitted. 

“And if you (Continued on page 129) 
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PRIZE-WINNING 


uffet Set 


Step-by-step directions for 
turning a beautiful inlaid 








walnut bowl and a pair of 


candleholders to match 


By ROBERT B. 


O CREATE something beautiful, 


something that will find a wel- 

come place in the home because 

of its charm and usefulness, is a 
desire of every true craftsman. The extra 
effort and infinite care required to produce 
really fine work are only too gladly ex- 
pended if the article promises to merit 
pride. The fruit bowl and candleholders 
illustrated on this and the following page 
are exquisite pieces, and to reproduce them 
is a challenge to the initiative of anyone 
who enjoys lathe work. 

This set has won several awards, includ- 
ing second prize in the wood-turning divi- 
sion of the first National Handicraft Ex- 
hibition and Contest of the National 
Homeworkshop Guild at Chicago in 1935. 
Its beauty lies in graceful design, wise 
choice of materials, careful workmanship, 
and fine finish. Its construction is not ex- 
tremely complicated, but requires a little 
thought and care. 

The bulk of the material used is black 
walnut. The wood should be carefully se- 
lected because a good grain will contribute 
much to the beauty of the completed 
pieces. The light wood used is white hol- 
ly. The bird design in the center of the 
bowl is cut from vermilion wood. 

The bowl. Select a piece of white holly 
9 in. square and 1% in. thick, and a piece 
of 3/16-in. vermilion, 9 in. square. Glue 
them together with a piece of paper be- 
tween to facilitate separation later. 

Draw the birds and limb full size on 
plain paper, and glue the design to the cen- 
ter of the white holly, To start the scroll 


‘HANDCRAFT‘ 


DYER 
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A 
NATIONAL 
HOMEWORKSHOP 
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FEATURE 
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ON THE LATHE 


Most universally used of all home workshop machines is the wood-turning 
lathe. And no wonder, because turning is not a mechanical or monotonous 


machine process; it is really a fine type of handcraft. Your own hands hold 


the chisel or gouge, and you guide the cut by eye. The work is always fas- 
cinating, but it becomes doubly so when you are making so beautiful a proj- 


ect as the buffet set described in the accompanying article. 
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The inlaid effect of these grace- 
ful pieces is obtained by gluing 
together walnut and white holly 
in such a way that the lines and 
spots will appear in the right 
places when the turning is done 
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saw, drill a hole with about a No. 72 drill 
at the edge of the tree limb at the extreme 
left of the design. It is best to use a very 
fine jeweler’s blade in the saw. 

It is important that the vermilion birds 
and limb fit snugly into the white holly 
background. This end can be accomplished 
by adjusting the saw table at about a 2-deg. 
angle so that when the cut-out has been 
made, the birds and limb will wedge into 
the background piece (Fig. 1). When the 
saw is being adjusted, it is wise to make a 
trial cut on a scrap piece of material of 
thickness similar to the glued square. 

After the design has been scrolled out, 
separate the vermilion from the holly with 
a sharp knife. Now fit the vermilion birds 
and limb into the cut-out in the white hol- 
ly. Being of thicker wood, the vermilion 
will, of course, require sanding on each 
side until it becomes flush with the holly. 

Next is the formation of the bottom of 
the bowl. A piece of walnut 34 in. thick 
and 9 in. square is needed (Fig. 2). Place 
the walnut on the workbench and glue the 
white holly to it with the inlaid bird design 
in place, face up. Be sure the borders of 
the holly are even all around. 

On top of the holly, glue a 1-in. thick, 
9-in. square piece of walnut. To this wal- 
nut square, glue a 4-in. thick, 9-in. square 
of white holly, and last, glue a 34-in. thick, 
9-in. square piece of walnut. This may 
sound like an odd conglomeration, but 
when the turning is done, it will look dif- 
ferent (Fig. 2). 















When the glue has dried, remove the 
clamps, center the synthetic block on a 
3-in. faceplate, and mount the work in 
the lathe. Use a 34-in. gouge to rough 
off the corners, and turn down to a cyl 
inder, 9-in. in diameter. Converting the 
block into a cylinder reduces the vibra- 
tion and makes easier the somewhat 
precarious work of cutting out the in- 
terior of the bowl. 

The course to be followed in routing 
the inside of the bowl is indicated in 
the drawings. As a precaution against 
chipping the rim, make a light cut with 
the point of a skew chisel about 4 in. 
inside the rim on the face of the cylin- 
der. This cut also determines the out- 
side diameter of the bowl 

With a round-nose chisel, hollow out 
the inside of the bowl. Keep turning 
until the bird design appears, and then 
proceed carefully until the white holly 
background reaches a diameter of about 
tin 

This done, turn down the outside of 
the bowl to the shape shown. Leave the 
walls about 4 in. thick, shaping grad 
ually down until the lathe faceplate is 
reached. Smooth the bowl, inside and 
out, with very fine sandpaper and tri- 
ple-O steel wool. To bring out the 
whiteness of the holly, sand the holly 
only, being careful not to touch the wal- 
nut, as the brown dust would discolor 
the holly 

ro prevent warping, immediately fin 
ish inside and out with shellac and oil 
(French polish). Of course, this should 
be done while the bowl is revolving in 
the lathe. Remove the bowl and face- 
plate from the lathe and take the face- 
plate off the bowl 

Before the bottom of the bowl, left 
flat by the presence of the faceplate, 
can be shaped, it will be necessary to 
construct a makeshift chuck to hold 
the rim of the bowl. For the chuck, se- 
lect a piece of 1-in. pine and turn it to 
a disk, 10 in. in diameter. Rout out the 
middle section of the disk to a depth of 
about '% in. until the rim of the bowl 
fits snugly into the chuck. It may be 
necessary to tap the bowl lightly to fit 
it into the chuck. Do not worry about 






been selected, cut four pieces of %-in. 
Vermilion wood birds inlaid white holly to 1% by 2-in. dimensions. 
in holly decorate the inside Glue one piece of holly to each side of the 
of the bowl. The inlaying is walnut at the point where the spots are to 
done before the bowl is turned ° ss : be 63 

appear, as indicated in Fig. 3. 

Rough the pedestal to shape with a 
gouge, and smooth it with a skew chisel. 
Of course, most of the white holly will be 
cut away, thus forming the spots. If, be- 
cause of faulty centering, one of the spots 
appears larger than the others, it may be 
reduced by using fine sandpaper on that 
particular spot while the pedestal remains 
stationary in the lathe. 

The rings at each end of the pedestal 
are made from white holly \% in. thick. 
Cut the holly to a square, 1% by 1% in., 
and drill a %4-in. hole in the center of each 
piece so that the squares can be slipped 
over the dowels. It might be well to cut 
the corners from the squares so that when 
the rings are turned later on, the danger of 
chipping will be reduced. Lay the pedes- 
tal and squares aside until the base is 
turned. 

The base. To build the base, use two 
pieces of walnut, 34 in. thick by 6 in. 
square, and a piece of white holly, 4% by 
6 in. square. Glue these three pieces to- 
gether with the holly sandwiched between 
the walnut. Turn to shape as shown in 
Fig. 4 by using a round-nose chisel. Drill a 
¥4-in, hole in the (Continued on page 113) 
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Turning the pedestal of , as) : ! 
the bowl. The drawings WHITE Hig.t Wick —" 
and a layout for the HOLLY “46 HOLE, 
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birds are given at right 


the bowl’s coming off 
the chuck, once it is in 
the lathe, because cen- 
trifugal force will hold 
it in place. 

Complete turning 
the bottom of the 
bowl witha round-nose 
chisel, and drill a '%2- 
in. hole to a depth ol 

6 in., using a %-in. 
carpenter’s chisel. Fin- 
ish the bottom of the 
bowl with shellac and 
oil. Do not remove oe ne oe Se: a ae 
the bowl from the im- 
provised chuck, but 
take the chuck, with 
faceplate attached, 
from the lathe 

The pe de stal For 
the pedestal (Fig. 3), 
use walnut, 1144 by 
14 by 6 in. This piece 
must be absolutely 
square and must be 
prec isely centered 
when placed in the 
lathe. If the piece is 
not exactly square, or 
properly centered the 
white holly spots ap- 
pearing in the pedes- 
tal design will not be 
of uniform size when 
the turning is com- 
plete. 

After the walnut has 
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Work of a Professional Brush Hand 
By RALPH G. WARING 


NAMELED woodwork or interior 

trim was considered a beautiful 

but expensive luxury only a few 

years ago. The enamel then in use 
was the so-called “oil type,” expensive and 
slow in drying. It could be applied only 
by the most expert of brush hands because 
of the great difficulty in preventing sags 
or drips. Today our modern four-hour or 
quick-drying enamels, whether in flat, egg- 
shell, or gloss forms, can be applied suc- 
cessfully by anyone who will take the 
time to study the accompanying photo- 
graphs and follow the suggestions I am 
going to give. 

These new materials have made their 
appeal not only to men who take pride in 
keeping their homes shipshape, but also 
to women, who find in them the answer to 
their never-ceasing demand for an easy 
brushing, nonsagging, quick-drying, cover- 
in-one-coat type of enamel for use in 
touching up furniture. 

For the majority of enamel work, two 
types of brushes are desirable. Furniture, 
with its narrow and often turned surfaces, 
requires a semisoft brush of the 1% to 2- 
in. fitch, bear, or oxhair types. The latter 
is perhaps the best for the home worker 
who has learned to buy a few first-quality 
brushes and take proper care of them. For 
larger and broader surfaces such as in- 
terior trim and doors, the standard form 
of black China bristle known as the XXX 
(triple-X) varnish flowing type will do a 
fine piece of work. Brushes 1, 2, and 3 
in. wide are suitable for this. 

Before the brushes can be used in 
enamel, they should be carefully dry- 
cleaned by flicking the bristles across the 
fingers, then washed in turpentine, and 
last worked in varnish to fill the bristles 
at least a day or two before use, if possible. 
Before dipping them in the enamel, use 
an ordinary table knife to scrape the var- 
nish from the brush without getting the 
bristles out of shape. Do not wash the 
brush in turpentine, or the traces re- 
maining in the heel of the brush will 
cause the enamel to bubble or even foam 
while being applied. 

Previous articles (P. S. M., Dec. ’36, 
p. 76, and Jan. ’37, p. 72) have dealt with 
the preparation of the surface, including 
washing, sanding, and putty work, all of 
which are exceedingly important. To keep 
the surface clean just ahead of the brush is 
one of the really vital problems of doing 
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Hnameling 
the Modern Way 


New Materials and Methods 


Enable You to Rival the Flawless 


good enamel work. One of 
the most practical means 
is to use a so-called “tack 
rag.” An old handkerchief 
is good because of its 
hemmed edges. Dip the 
cloth in water, wring quite 
dry, and then sprinkle 
lightly with varnish. Re- 
fold and rewring so that 
the traces of varnish per- 
meate the cloth. Keep it 
rolled up in a piece of oil- 
cloth or waxed paper when 
not in actual use to pre- 
vent drying out. Should 
this occur, sprinkle with 
water and wring out again. 

First, carefully dust off 
the work with a regular 































Creat ratory 
1 To commence 
an enameling 
job such as this, §& 
run the panel line § 





J “ with a narrow §& 
dusting brush; then wipe brush. Donotcov- § 
off with the tack rag to er the rails (cross §f 
pick up any traces of lint pai om a 3 
(Continued on page 116) panelsthemselves ff 








pressure and work 


5 Finally the 


SEO 


in so the brush 


brush lines left 
when the _ rails 
were coated in 
the previous op- 
eration. Avoid 
any retouching 
once the enamel 
has begun to set 


The panel is 
finally tipped 
off with only the 
bristles of the 
brush. Avoid any 


halfway up and 
halfway down to 
center of panel 


stiles are cut 


strokes cross the 


& 


Y A wider brush 


Seine PLE Sc 
e 


4 The cross members of the 

panel, door, or other work 
are next brushed from the ends 
toward the center of each one 





OUR TESTED BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. 





SEE PAGE 102. 81 










is 
next used on the 
panel. Apply the enamel 
with overlapping strokes 
laid on in an X-fashion 
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REPLACING OLD-STYLE LIGHTING FIXTURES 


LD-STYLE combination gas and elec- 

tric lighting fixtures are still to be 
found in many homes. These and other ob- 
solete fixtures should be replaced with some 
form of modern electric fixture that will 
be serviceable and pleasing to the eye as 
well, such as the neat one-light candle 
sconce illustrated. The directions given 
in this article can be applied to almost 
any kind of out-of-date fixtures. 

One photograph shows an old fixture 
before it was removed, with the canopy 
pushed hack for inspection. It will be 
noted that there is no outlet box as re- 
quired today at every 
outlet, but the wires 
were merely brought 
through the plaster 
and taped to the gas 
pipe, just back of the 
round insulating joint. 

After the fixture 
has been removed, a 
hole is cut in the 
wall to receive an or- 
dinary switch box. Lo- 
cate the box in rela- 
tion to the laths so that 
the screws will get a se- 
cure hold in the laths 
= not pass between ' 

hem. The gas nipple 
is unscrewed from the 
elbow, and to stop 
the flow of gas a 
in. gas plug with its 
threads smeared with 
white lead is placed in the end of an open- 
end wrench and passed in the hole to the 
elbow. The plug may be tightened in the 
elbow by using a heavy screw driver in the 
other end of the wrench for leverage. 

Circular loom tubing is placed on the 
wires for better protection from the gas 
pipe and also to bush the holes in the box 
so the insulation of the wires will not be 
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Up-to-date electric 
fixtures like this 
one-light candle 
sconce are inexpen- 
sive, good looking, 
and easily installed 



















Below: A rear view 
of the fixture after 
the connections have 
been made and the 
joints soldered and 
taped. It is ready 
to be set against 
the wall and clamped 
with the knob 


Hina’ 


An obsolete combination fixture. 
Note that there is no outlet box 


Switch-Box Connections 
Shown Gelour 
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damaged. The loom should be pushed _ pushed back out of the way, a small pipe 
over each wire and carried back to the wrench can be used to give the elbow a 
porcelain insulator usually nailed to the quarter turn, thus pointing the elbow 
stud 6 in. or 1 ft. from the outlet, inside upwards (or to the left in case the gas 
the partition. pipe runs vertically). If this still fails to 

It may be found that the elbow and give enough clearance, a special shallow 
plug project too far out in the wall open- box can be purchased that is 1-in. 
ing to allow the box to go in its full dis- deep instead of the regular 2%-in. 
tance. In case the pipe cannot easily be switch box. The (Continued on page 112) 


SIMPLE WAYS TO IMPROVE AN OLD AND SMOKY FIREPLACE 








CHIMNEY 











__ 


Above: Where soot collects and 
impairs the efficiency of the 
wind shelf. Right: Resetting 
loose fire bricks with ordinary 
furnace cement mixed with water 








AS your fireplace lately acquired the bad habit of fire clay. This clay burns out, dries out, 
smoking? Do the fire bricks on the sloping back and crumbles so that the bricks get loose 

{ wall hang out like a bag and threaten to fall at any and slip a little. To reset them, get a can 
moment? If so, the trouble is easily repaired. of furnace cement from the hardware 
The fire 


bricks that line the fire box are set with store and thin it with water until it will 


spread easily. Pull out the loose bricks 
and clean them, removing all clay, soot, 
and dirt. With a putty knife or an old 
kitchen knife, spread a thin coat of the 
cement on the edges where they fit to- 
gether. Do not get this too thick or the 
bricks will not all go back in place. When 
all have been reset, take a mallet and tap 
them back so they line up in a straight 
front. Allow the cement to dry at least 
partially before building a fire. This 
makes a better bond than the original 
clay because the cement burns very hard 
and will not crumble. While you are 
about it, point up any open seams or 
chipped corners in the remainder of the 
fireplace brickwork 

To cure the (Continued on page 112) 
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Home Shipshape 


AUTOMATIC PUMP KEEPS BASEMENT DRY 


be 
LE IROOE 


sae a 


Installing the heavy-duty push-through switch, 
which is operated through levers by the float 


AVING a cellar that draws water 

during wet spells and being a home 
workshop addict, I designed and built an 
automatic electric pump to keep the 
basement dry. The accompanying sketches 
show how the system is arranged. 

No elaborate tools are needed for the 
construction and, with the exception of 
the motor, pump, and brass rods, all the 
materials were purchased locally or were 
on hand. In order to prevent warping 
from dampness, I assembled the heavy 
bench and its backboard with lag screws. 

To get the angles of the switch fingers 
correct, I drew an accurate full-size sketch 
of the switch on a large sheet of paper 





and then marked the fingers in both the 
off and on positions. The drawing was 
used as a pattern for bending the fingers 
to get the proper angle of contact. No 
dimensions are given because they vary 
with the size of the switch, but to get 
adequate leverage, the distance from the 
arm bearing to the float-arm joint should 
be at least four times the distance from 
bearing to switch keys. The total cost was 
eighteen dollars.—C. K. Ho.sincer. 




































































Diagram, with parts enlarged for clearness, 
of the outfit with its float-operated switch 
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SMALL PULL KNOBS HELP 
OPEN SWINGING DOOR 


SWINGING doors, such as are used 
between kitchens and dining rooms, 
can easily be opened toward a person 
by screwing a small knob to each side 
of the door or by removing one of the 
wood screws holding each push plate 
and substituting the knob as shown 
above.— ARTHUR L. D. Forp. 





Home Improvement Hints 


for FEBRUARY 


Have you looked around your home re- 
cently to see how you could improve it? 
While winter storms rage outside, you have 
more spare time than usual to undertake 
needed repair jobs. Here as a few suggestions 
for February: 


Construct a laundry chute 

Replace worn cords on all electric appliances. 
Install thermostatic control system. 
Brighten the basement with paint. 


Repair hearth, fireback, and dampers in 
fireplace. 


Build in a new bookcase, window seat, or 
china closet. 


Construct extra shelves in attic. 

Replace broken, loose, or missing balusters. 

Cover kitchen floor with new linoleum or 
rubber tile. 

Repair cracked, loose, or fallen plaster on 
walls and ceiling. 

Modernize old-fashioned interior trim and 
doors by replacing with new. 
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LAMP PLACED UNDER BED 
LIGHTS FLOOR ONLY 


SUFFICIENT illumination to enable one 
to find his way safely about a bedroom, 
yet so directed and subdued as not to 
awaken sleepers, can be provided by in- 
stalling a light as shown. Only a keyless 
porcelain or composition socket, pear-type 
switch, plug, low-voltage lamp, and length 
of lamp cord are needed. Fasten the socket 
to the spring or frame under the bed. The 
switch can be placed anywhere desired 
One end of the cord is connected to the 
switch, the other to the plug, and the 
socket is cut into one side of the cord. 





PREVENTING DUST FROM 
BLOWER-TYPE FURNACE 


AFTER having a blower attached to the 
furnace for burning buckwheat coal, [ 
was faced with the problem of how to 
prevent the ash dust from rising when 
the grate was shaken. The blower, as is 
usually the case, is set in an opening in 
the large ash-pit door where the shaker 
was formerly used, so the entire door had 
to be opened to shake the fire. I made a 
cardboard template of the ash-pit door 
and cut a piece of galvanized sheet iron 
to use as a shield, as shown above. This 
is placed in front of the opening when I 
use the shaker.—JAMeEs F. SCHINDLER. 
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LU z oe 


A puppet theater can be set up in a doorway 
r practicing a Christmas play 


with f ling doors. Mother and son are 


\ND puppets are simpler 
make and easier to operate than 
string-controlled marionettes 


Th y have the 


vantage of being able to present a drama 


idditional ad- 


on the simplest of stages or on no stage at 
all—a window, a door opening, or even a 
break in the shrubbery outdoors 

The body of this kind of puppet o1 
guignol is really the hand of the puppet 
eer Inclosed in a cloth bag. Arms 
1] any, are atta hed to the bag The short 
ness of the arms and the queer anatomy 


ind legs, 


which must be disguised by drapery, ar 
handicaps to be sure, but anvone who in- 
tends to take up puppetry seriously should 
try both types before deciding which suits 
him the better. 

Even very young children can be taught 
to make hand puppets trom paper pulp 
or rags and produce entertaining little 
plays. In tact, no matter how they are 
made, hand puppets seem to be born, as 
it were, with a genius for acting 

Their size, which is determined by the 
human hand over which they are stretched, 
varies but little. The usual height is 18-in 

the length of the operators lorearm and 
hand plus half the length of the puppet’s 
head. The heads are generally 4-in. long 
including the neck. The width of the 
shoulders is the space between the opera 
tor’s thumb and middle finger. His wrist 
is the puppets walst 

Heads for hand puppets are made in 


in this case a wide one 


\ 
\ 


irious ways, but in 
lI 


sary toprepare rough 
sketches, actual size, 
for both profile and 
full tace. Paper pulp 


vy be used as de 


cases It IS neces- 


scribed for 
n a previous 

article (P.S.M., Jan 
36, p.57) The stick 
which forms what is called the 
armature must be a trifle larger 
than the operator’s forefinger, so 
that when it is removed and dis- 
carded, the head will fit on the 
finger easily and comfortably. In 
this case no extra tube ts needed, 
Wooden heads may be made 
as shown in the drawing of Mr. 
Punch. The center is cut from 
soft wood with a fret saw, and 
the four thicket pieces for the 
sides of the head and the cheeks 
and ears are whittled to shape, 
sandpapered, and then glued or 
nailed to the centerpiece. De- 
pressions are filled with cotton 
batting or similar material soaked 
in paste, or with paper pulp, and 
finally covered with stockinet 
drawn tightly over the whole 
face. Stitches to accent the fea- 
tures are sewed here and there 
with a large needle and _ stout 


mario 


nettes 1 


USE OUR CONSTRUCTION KITS FOR BUILDING SHIP MODELS 
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Hand Puppets 


HOW TO MAKE AND 
MANIPULATE THEM 


Florence Fetherston Drake 
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HEAD PARTS 





SEE PAGE 22. 
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PAPER 
PULP | 
NECK 

DETAIL 

SEW COSTUME TO i 
GLUED-ON CLOTH STRIP i 
/ 
Hands 


How the parts for Punch’s head are cut from wood and as- 
sembled; sketches to aid in carving his hands; and, above, 
a photograph of Punch, Judy, and the baby ready to perform 
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Head and arms move 


serves as a very flexib 


thread, and these also hold the covering. 

Choose a brownish flesh-color stockinet 
for Mr. Punch. When rouge is rubbed on 
the nose and cheeks, and a few lines of 
black crayon are added, this will give the 
desired effect. The cap is made of felt 
and the costume of gayly colored fabrics. 

The head can, of course, be whittled 
from a single block of wood, in which 
case the hole for the forefinger is gouged 
out. It must reach halfway up the head. 

Another delightful and simple method 
is to carve the head from a large potato 
or turnip. Cut the features boldly; ex- 
aggerate them. Large noses are cut sepa- 
rately and held on by pins. All will be 
greatly softened when covered with paste- 
soaked paper toweling (see P.S.M., May 
’36, p. 70). Five layers of paper will be 
found sufficient. Alternate the layers, first 
a layer of soft newspaper, then one of 
tough paper toweling. The toweling should 
be the final layer because it gives a fine 
surface for painting upon. After this has 
dried thoroughly, which 


wriggle your fingers, and your wrist 


when you 


le waistline 


to about the eyes, 
which are in the middle 
of the normal head. 

A tube foundation 
is needed for other 
types of hand-puppet 
heads. Simply make 
a cylinder of tough, 
flexible cardboard 
from 2 to 3 in. long 
to fit loosely over the 
index finger. Wrapand 
tie the tube with 
strong string, and 
cover it with several 
layers of paste-soaked 
paper (toweling) un- 
til it fits snugly into 
the neck of the head. 
When dry, it will be 
found securely an- 
chored. Around the 
base of the tube is it 
advisable to add a 






































may take several days, 
the potato is carefully 
dug out, leaving the hol- 







At right above are a stick puppet after the Javanese 
carved from balsa wood; a Mexican character with an 
unpeeled potato for a head; Scaramouch with a potato 
head covered with paper pulp; and, in the foreground, 






mM. atte 


low head. Fill the front potato-carved head plastered with paste-soaked paper 


with sawdust mixed with 
a little whiting and glue; 
then plaster the entire 
inside of head with this 
mixture and while it is 
still soft, insert a suit- 
able tube, letting it reach 


Below :Policemanwithstuffed 
head and leather hands, Toby 
the dog, and a doctor with 
stuffed rag head and hands of 
felt. The sketches at right il- 
lustrate a variety of methods 
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FELT OR KID HAND 
(SEWED) 


PAPER-WRAPPED 
WIRE HAND 
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FINGER HOLE IN 


| Potato Heads 
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DOTTED LINES 


BUILT UP OF PASTE-SOAKED 
PAPER OVER CARVED POTATO 







roll of soft muslin. This is sewed to the 
tube with a large needle and _ carpet 
thread. To this the garment is to be at 
tached. 

Hair, and the headdress as well, can be 
modeled on with pulp or carved in wood. 
Cotton or rags wet with paste give good 
effects. Wigs and beards can be made 
from almost anything—frayed — rope, 
fringe, zephyr, raffia, cloth,and even metal 
pot cleaners. Anything, in fact, is better 
than human hair. Heroic personages de 
mand sculptured hair. With hand puppets, 
the most elaborate headdresses can_ be 
used because there are no strings to be 
come entangled. For jeweled headdresses, 
use colored gum drops pinched and cut to 
form the jewels of the crown. Rub the 
sugar coating off a bit so as to show the 
rich color beneath. 

Hands, too, are made from a variety of 
materials: Carved wood for wooden-headed 
puppets as in the drawing of Mr. Punch. 
Wood pulp or cardboard, either covered 
with cloth or left uncovered, Wire covered 
with tape (see P.S.M., Feb., ’36, p. 64). 
Felt or leather, folded and sewed as shown 
in an accompanying drawing. 

All hands should be fastened into card- 
board tubes from (Continued on puge 118) 
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Mest small metal lathes are not man- 
. ufactured with gear-driven 
feeds, but when the inevitable job turns up 
that requires such a feed, the problem can 
be solved very easily by means of two 
small miter gears, 8 or 10 in. of %4 by %- 
in. square (inside) steel tubing, and a 
square rod to slide within the tubing. The 
bracket, shafting, and clamps 
are to be found around most shops, so 
need not be pure hased 

Che illustrations are self-explanatory. 
First remove the handle from the 
feed and turn a sleeve from steel shafting 


cross 


necessary 


cross 


to fit the cross-feed shaft. Machine the 
miter gear and shaft to a forced fit and at- 
tach to the shaft. 


The second miter gear is held in mesh 
by means of a right-angle bracket made ot 


cold rolled steel 14% by 7/8 in. The length 
will be determined by the size of the 
miter gears. The bracket is held in posi- 


tion by slotting and clamping it upon the 
bearing extension of the feed as 
shown. A half turn of the hexagonal bolt 
will hold it securely 


CTOSS 


Che gears are brought into proper mesh 
by means of fiber washers. Power from 
the gear train to the cross feed is ob- 


tained by the square steel rod, which slides 


REPAIRING LOOSE KEY-CASE SNAP 3. 


General view of the entire mechanism. Universal joints made from square 
tubing enable cross feed to be moved to and from the faceplate or chuck 


One gear fits over the sleeve on the 
cross-feed shaft while the other is held in 
mesh by means of a right-angle steel bracket 
clamped on the cross-feed bearing extension 


miter 


into the square steel tubing. It will be 
necessary to file the corners of the shaft 
to get a running fit. Universal joints en- 
able the cross feed to be moved to and 
from the faceplate or chuck. They are 
made from the square steel tubing and 
rod as shown. 

If the universal joints are made with 
taper-pin bearings, there will be no lost 


motion and no loss whatsoever in pre- 
cision of the cross feed. 
The cross-feed drive gear is held in 


mesh with the usual lathe gear train by a 
shaft passing through a piece of steel or 
hardwood and supported by a_ bracket 


WHEN a key-case snap becomes loos« through long wear, it | ' 


may be repaired by mushrooming the projecting part with a 
This will expand the part so it will fit the 


light hammer blow. 
socket tightly. 


ing with pliers will bring it back into shape 
irticles fitted with snaps of this type can thus be saved 


leather 
from being discarded.—D 


W. Princ 






Only a light 


jecting 
that it 


part 
will 


If it is accidentally flattened too much, squeez- 


needed to mushroom the 






























'Geared Cross Feed 
for Small Lathes 
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clamped to the bench as shown. By using 
extra gears and a little ingenuity, a wide 
variety of feeds across the faceplate can 


be obtained. 


Not only is the cross-feed 


adapter simple to make, attach, or remove, 
but it also serves for a variety of work 
that is ordinarily done on lathes costing 
many times the price of the smaller types 
with which home mechanics have to be 
content.—W, W. BAUMEISTER. 
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DOTTED LINES  BRISTLES 
How the tin is cut and bent 
to grip the bristles securely 


SMALL BRUSHES MADE 
FROM OLD BROOM 


A QUANTITY of small brushes for 
applying glue, shellac, soldering flux, 
and rubber cement or for cleaning 
delicate mechanisms may be made 
from an old brush-type broom with a 
fair quality of bristles and a few 
scraps of tin or light sheet metal. 

Cut a number of tin strips as 
shown and scribe lines 34 in. apart. 
Bend the metal along the two outside 
lines over a piece of 1/16-in. scrap 
iron. Then bend along the center line 
to make a V when viewed from the 
end. Cut a tuft of bristles at least 1 
in. long and insert in each side of the 
V, crimping the metal with pliers just 
enough to hold the bristles firmly. 
Close the handle along its entire 
length with pliers; then hammer it 
straight with light blows and trim the 
bristles —Evan W. BAKER. 
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vild Renews 
FREE 


embership 


This is the card you should carry if you make a hobby of craftwork. 

It is issued to all members of the National Homeworkshop Guild 

O SUCCESSFUL was the free mem- without the payment of ait _ 
bership plan introduced by the Na- a cent in the way of f] WO Hu nH dre d A ew Ho 71 € 
tional Homeworkshop Guild last initiation fees, member- 


April that the directors have voted ship dues, or other Worksh op Cliibs tg 1937 Goal 
to renew the offer for 1937. By making charges. . 


application in proper form, any home Among outstanding a oe a . Oh 
workshop club of five or more adult mem- noncommercial nation- a One Hundred Joine d iM 1936 
bers may obtain a charter in the Guild al _ organizations, the 
Guild is one of the very 
























































few able to provide its services without Once your club is under way, the Pro- 
cost to member clubs. To belong to the gram Service Bureau of the Guild will 
| : Guild and carry its official affiliate card supply you with lists telling where you can 
f : Shop Puzzle means that you are keeping step with the _ obtain free moving pictures, speakers, 
Solving a forward march of the home workshop demonstrations, booklets, and other ma- 
a ea Stunt movement. terial. These lists appear in the monthly 
Is Februar) _ More than one hundred new clubs were Guild bulletins, which also contain news 
c . } formed last year under the sponsorship of — items of interest to clubs, book reviews, 
for Clu DS the Guild. For 1937 a goal of two hun- and valuable data. Job sheets giving de- 
bined in a dred additional clubs has been set. If there _ tailed directions for making furniture, 
+ terms have been m9 for Guild is no Guild club in your community and _ novelties, and other articles accompany 
GFinigue crossword a of their Feb- if you want to take advantage of what _ the bulletins. 
2 ys to wrestle _— , Smith oe the organization has to offer, you will There is still time to enter the Guild’s 
ruary meetings: os whose WOE ON THLY, find it comparatively easy, with the national project contest (see P.S.M., Dec. 
thority 00 T OPULAR SCIEN tly for the help of the Guild, to start a club among =_°36, p. 67) if you can organize a club at 
sppeared vehe puzzle | ee em feature. your friends and neighbors. A bulletin once or if you are a member of an already 
prepare sntertaining prot cent to each eas he talline omeetiy wile rete id le oad s lee i is hy 
Guild as an © yuzzle will be 7 jesignatet is available te ing exactly W at to do. establisne club and apply immediately 
Copies iceribution on the de It may be obtained by using the cou- for a charter in the Guild. Other activities 
club _ tor night. . - ceries of special pon on this page, or, if you do not wish of equal interest are being planned, and 
merhis is the third a by the Progen to cut the magazine, just write a letter you will not want to miss them, so don’t 
monthly —_ “ ; Guild: Te sales to Guild headquarters, 347 Fourth delay in obtaining complete information. 
Service By onal Contest a ay Whittling Avenue, New York, and ask for Bul- The minimum age for membership in a 
Was December; the ae that particr” letin No, 16. Be sure to inclose a large Guild club is sixteen years. Clubs must 
Night for gro program are ae stamped and self-addressed envelope. hold at least ten regular meetings a year, 
pated in the tries must be sent ne petort and all activities must be of a type to help 
ed that ae headquarter sudging. The members maintain and develop their in- 
paid tory 1, 1937, for 7 described 1" terest in craftwork. 
Februa , projects will wo as soon as 
winning SCIENCE — decisions. 


Popul AR 


the judges 


announce 


National Home Workshop Guild 
347 Fourth Avenue, New York 


I am anxious to join the National Homework- 
shop Guild. Please RUSH Bulletin No. 16, which 
tells how to organize a home workshop club, 
where to hold meetings, how to conduct the 
meetings, and how to prepare the constitution 
and by-laws. Also include an application blank 
for a free charter. 

Inclosed with this coupon is a large (legal- 
size) envelope, self-addressed and bearing a 
three-cent stamp for your use in sending this 
material. 





ADDRESS 





2 See ee ee ree Oe 
Exhibition of craftwork by members of the Saginaw Homecraft Club, of Saginaw, Mich. Nearly (Please print very clearly) 
every club affliated with the Guild holds an annual exhibit of this type, open to the public 
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HE rustic beauty of natural bark is 

the novel feature of this turned lamp. 
Just enough turning is done to finish the 
ends of the base log and the pedestal. 

Cottonwood, which is also often called 
poplar, is used because it is a tough, close- 
grained white wood that does not crack, 
and the bark does not come off when dried. 
The logs, however, must be cured out of 
doors for a year before the wood can be 
used. 

Cottonwood seedlings can be found 
along almost any river or stream and they 
often grow beside country roads. They 
should be cut and stood up in the back 
yard for use next year. Four or five of 
these from 2 to 4 in. in diameter 
will provide material for several lamps 
and other small articles. The lamp illus- 
trated is about a two-hour project. 

A piece of log 11 in. long and 3 in. in 
diameter is used for the pedestal. This is 
turned as shown at B in the drawing, leav- 
ing a 4'4-in. section of bark as shown. A 

in. hole is bored from each end through 
the center of the pedestal for the lamp 


or 
logs 


cord 

Th log is 8 in. long and 2 in. in 
diameter. The ends are turned round, and 
the log is sawed in two as indicated by 
the dotted line A. The halves of the base 
log are then notched and fitted together 
at right angles. The tenon at the bottom 
of the pedestal is fitted into the 34-in. 
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Overseas insignia 
can be mounted on 
wooden 
make 


miniature 
plaques to 
wall decorations 


COLLAR INSIGNIA USED 
FOR MAKING PLAQUES 


Many home workers who are ex-service 
men have kept as souvenirs one or more of 
the small metal insignia or emblems they 
uniform collars or on theit 
overseas Caps O1 hats. When mounted on 
: miniature wooden plaque, an emblem of 
this type makes a neat wall decoration. 

For the plaque, select a 4-in. square of 


wore on thei 


walnut, mahogany, or other fine cabinet 
wood about '4 in. thick. Sketch a suitable 
shield design on paper and use it as a 


template to outline the shape of the plaque 
on the wood. Saw out the design on a jig 
or coping saw, or whittle it out with a 
sharp penknife. Drill a hole for attaching 
the emblem and cut a depression in the 
back so that the nut can be countersunk. 

The plaque may be left natural, but it is 
better to stain, fill, and varnish the wood, 
or at least give it a coat of linseed oil o1 
furniture wax and polish it with a cloth. 
Insert a small brass crew eye in the top 
of the plaque.—Georce A, SMITH. 


RUSTIC LAMP TURNED FROM SMALL LOGS 








hole bored in the center of the base. 

The turned parts are stained and var- 
nished, and when this finish has dried, the 
entire lamp, bark and all, is given two 
coats of varnish. A pull socket is mounted 
at the top by means of a '4-in. pipe nip- 


PLANE ALTERED TO 


CARPENTERS and amateur woodworkers 
often need to plane the inside of a case, 
or the edges of a panel stile, clear to the 
corner. Some special rabbet planes with 
cutters | in. wide are very useful for panel 














work, and a “cabinetmaker’s edge” will 
smooth the inside of a box, but these 
CUT OFF FLUSH - / 
WITH SEAT ALONG |¥ £ 
DOTTED LINE / 
© 

/ —— CU 

SEAT RAGBET PLANE 
Showing where a hack saw should be used 
to cut off the projecting nose of the plane 


ATTACHMENT FOR FILING 


By USING a simple roller attachment on 
an engine lathe, work such as filing flats or 
squaring the ends of small rods can be 
done easily and accurately without set- 
ting up a milling attachment. The device, 














The cottonwood logs should be cured out 
of doors for about a year before using. 
The lamp itself can be made in two hours 


ple. A 12-in. shade is the right size to use, 
and it must be the bulb-gripping type. 
The shade should be autumn colored and 
preferably fluted to harmonize with the 
log motif. Many commercial shades of 
this type are available—HAroLp JACKSON. 


CUT INTO CORNERS 











This altered plane will take the place of an 
expensive tool and do the work just as well 


planes are seldom available. With a hack 
saw, however, an ordinary rabbet plane 
can be turned into a satisfactory “edge” 
without interfering with its ordinary use. 
Simply saw off the projecting nose flush 
with the front cutter seat, and clamp the 
cutter there—Epwin M. Love. 


FLATS ON LATHE WORK 


which consists of a small shaft and a roller 
to guide the file, is held in the boring 
tool holder. 

To construct the tool, cut off a 5-in. 
piece of 3¢-in. drill rod for the shaft upon 
which the roller revolves. Next, turn the 
roller from a piece of 34-in. steel rod. It 
has 1/16-in. flanges on each side to pre- 
vent the file from slipping off. While the 
rod is still in the chuck, drill the hole 
with a 3¢-in. drill held in the tailstock of 
the lathe —BurL KNuTSON, 











POPULAR SCIENCE MONTHLY 











TAKE- 
- APART 


After the game is finished, this table can be 
taken apart in a few minutes and stored away. 
Unassembled, the parts appear as at the right 


By Lawrence N. Olsen 
and A. G. McNeill 


IMPLICITY of design and an unu- 
sual assembly make this table-ten- 
nis table especially practicable to 
build for home use. It may be as- 

sembled or completely taken apart in a 
very short time without the use of any 
hardware or fastenings to hold the parts in 
place. The joints are self-locking and re- 
semble to some extent a mortise and tenon. 
When apart, the table can be stored in a 
comparatively small space. A table such as 
this, of course, might be put to a number 
of uses besides the game of table tennis. 

Because it was to be placed in a com- 
paratively small room, the table illustrated 
was made 4 by 7 ft., but a friend of the 
author, following the same plans, built one 
the regulation size, 5 by 9 ft. For the con- 
venience of those who wish the standard 
table, the dimensions for a 5 by 9-ft. table 
have been placed in parentheses on the 
drawing. Where only one dimension is 
given, it is the same for either size table. 

The table top is made of two halves, 
each 3 ft. 6 in. long by 4 ft. wide, or 4 ft. 
6 in. long by 5 ft. wide, as the case may be. 
The material is three-ply wood 34 in. thick. 
Large plywood dealers usually stock it in 
the special 5-ft. width required for tennis 
tables. 

On one end of each of the table-top 
halves is fastened a wooden batten 34 by 
134 in. by 4 ft. long (or 5 ft. in the case 
of the larger table). On the underside of 
each of these battens is secured two !% by 
1 by 1-in. stop blocks. These battens and 
blocks may be fastened with small brads, 
screws, or glue. 

There are two long rails 14 by 6 in. by 
6 ft. 8 in. (or 8 ft. 8 in. for the larger ta- 
ble), with three notches in each, cut to the 
dimensions shown. The two cross rails are 
4 by 6 in. by 3 ft. 8 in. (or 4 ft. 8 in.), 
with two notches in each as detailed. The 
four legs are 114 by 2 in. by 2 ft, 6 in., 
notched for the cross members and dadoed 
14 in. deep for the longitudinal pieces. 

The section marked A-A shows the way 
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‘Lennis lable 


Has Self-Locking Joints 







































in which the legs, cross mem- 
bers, and longitudinal mem- 
bers fit snugly together to 
form a sturdy joint; and B-B 
shows how the center of the 
table top fits into the notched 
longitudinal members and is 
held by the small stop blocks. 

If the table is stained, var- 
nished, rubbed down, and then 
waxed, the finished product 
will be one of which you may 
well be proud. The painted line 
through the central length of 
the table must be applied, of 
course, before any waxing is 
done. Locate the center of each end of 
the table. Chalk a piece of twine some- 
what longer than the table length, secure 
the string to the predetermined centers, 
draw the string taut, then lift the twine a 
few inches over the center of the table and 
let go with a snap. The whitened twine 
will leave a straight line. If your hand is 
steady, it is a simple matter to paint a 
white line along the chalk mark, but to 
make it easier, you may fasten two lengths 
of masking tape on the table top on each 
side of the chalk line, allowing a space of 
about 34 in. between them. Then paint in 
the space, and after the paint is dry, re- 
move the tape. 

The table-tennis net, which is standard 
equipment obtainable at any sporting store, 
is clamped as shown in section B-B. 

By following the same construction, a 
bridge table can be made. The same legs 
will serve, but the top should be about 3 
ft. square. If very light plywood is used 
for the bridge-table top, it may be covered 
with a waste piece of linoleum. No cov 
ering is used on a table-tennis table. 
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the legs, and a sketch of the self- 
locking corner joint. Dimensions in 
parentheses are for a 9-ft. table 
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ROADSIDE sign that utilizes the lights 

of approaching automobiles for its 
medium of illumination may be constructed 
at a cost only slightly higher than that of 
the ordinary sign. It is rather difficult to 
ascertain the advertising value of one of 
these signs to the average proprietor of a 
filling station or refreshment stand, but 
when, as has been the case, an otherwise 
mediocre evening trade develops into a 
brisk, prosperous business coincident with 
the placing of a reflecting-type sign 
tainly that sign has had something to do 
with attracting the roving autoist. 

As shown in the drawings, the back of 
the sign consists of boards cut to what- 
ever size is required to carry the message 
—in this instance 24 by 36 in. The panels 
ire 6 in. in width and the letters 5 in. in 
height, with a 1-in. stroke. It is advisable 
to proportion the stroke from a fifth to a 
sixth of the letter height in all signs, with 
in approximately equal space allowance 


Cer- 


between the le tters. 
The letters themselves are outlined on 


mirror glass or highly polished stainless 
steel or other nonrusting metal, and the 
spaces between the letters are then filled 
in with an opaque paint or lacquer. The 
panels should be large enough so that 


molding may be placed around each edge, 
Mirror-glass panels should have 
shellac on the back to keep 
moisture out 

The illustration in the upper right-hand 
corner shows how one of these signs ap- 
night. It is clearly legible even 
it a distance of several hundred feet, pro- 
viding headlights are shining upon it 

Other methods of painting may be used 


as shown 


a coat ol 


pears al 





T-DOG AIDS IN PLANING 
SHORT PIECES OF WOOD 


SHort pieces of wood can be planed 
more easily on the bench with the aid of 
a T-dog or hold-down of the homemade 
type illustrate It can be made on 
in anvil in thirty minutes and will last a 
The I ipped secure ly 
wainst the usual bench dog. Point C of 
the T-dog is then driven into the end of 
the piect A and B are driven 


lightly into the bench.—C. E. Lippy 
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SIMPLIFY 





YOUR WORK WITH OUR CONSTRUCTION KITS 


ROADSIDE REFLECTING SIGNS EASILY MADE 
TO ATTRACT PASSING AUTOISTS 


for example, the letters can be 
black and spotted with a se- 
ries of large bright, round dots 
which, when illuminated in 
the dark, appear like minia- 
ture lamps. The letter I, for 
example, could consist of five 
of these bright spots, one 
above the other. 
Reflecting-type signs should 
be erected so that their cen- 
ters are about 42 in. above 
the roadbed. They should, for 
the safety of the autoist, be 
placed at least 4 ft. from the 





edge of the road and at a 
slight angle so that the re- 
flected light will not shine 


back into the eyes of the driv- 
er and other occupants of the 
car. It is preferable, but not 
necessary, that the signs be 
placed near a curve, for by 
so doing they are illuminated 
for a greater length of time, 
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The letters, on three panels 6 in. wide, are 
left bright against a black-painted background 


QUICK-ACTING JIG 


THE small jig shown below is very use- 
ful for clamping auto pistons or similar 
hollow cylindrical articles without danger 
of injuring them. It is actuated by the 
vench vise and holds at three points. As 
the vise jaws are brought closer together, 
the movable jaw of the clamp moves 
farther from the two fixed jaws. 
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TINY GREASE GUN MADE 
\ HANpby little grease gun for neatly 
and speedily greasing model railway en- 
gines and other small moving parts may 
be made from an old mechanical pencil, 
as shown at the left. To make the plunger, 
bend a piece of stiff wire into the shape 


LISTED ON PAGE 22 














How the sign appears to motorists. 
It should be placed as indicated at 


the left, preferably near a curve 
thus insuring a better chance 
of their being seen and their 
message read by the autoist. 

It will be necessary to deter- 
mine by experiment the exact 
angle at which the signs should 
be placed to obtain a satisfac- 
tory reflection —P. H. SMITH. 


MINIATURE SPOKESHAVE 
FOR BALSA MODELS 


AN INEXPENSIVE safety razor with a 
double-edged blade of the curved type 
serves as an excellent little spokeshave for 
the preliminary shaping of hulls and other 
parts of ship and airplane models made of 
balsa wood. It is used exactly as in shav- 
ing, and the guard prevents digging in too 
far with the blade. The tool takes a clean 
cut and does not injure the soft fibers of 
the balsa—Gerorce R. Martin. 


FOR AUTO PISTONS 


The body of the clamp illustrated is 
made of wood, and is sufficiently strong to 
hold pistons for scraping, applying rings, 
and the like. If heavy work is to be done, 
however, the entire jig should be built of 
steel strap or plate-—W. C. W. 





The piston or similar hollow cylindrical part 
is held internally by the pressure of three pins 


FROM OLD PENCIL BARREL 


illustrated, and around the end bind some 
string or electrician’s tape to form a wad 
that will slide in the barrel. Fill the pencil 
with grease and insert the plunger. A 
slight pressure will squeeze the grease out 
with force.—JOHN C. Craic. 
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By William J. Turnbull, Jr. 


ERE is a sturdy cigarette contain- 
er the prototype of which will 
be found on the decks of Uncle 
Sam’s 10,000-ton battle cruisers 

of the Houston and Chicago type. As a 
reasonably accurate scale model of a triple 
8-in. turret, it is a project that will hold 
its own with any boat model on the man- 
telshelf. 

The guns may be turned from wood or 
metal, tapering uniformly from the recoil 
cylinder at the butt to within 34 in. from 
the business end, where they are very slight- 
ly belled. With wooden guns, the recoil cyl- 
inder should be of brass tubing to enable 
them to be trimmed off evenly inside the 
turret after being soldered in place. A 


co - — 


substitute method, which 
does not detract from the 
appearance, is to use three 
sizes of brass tubing tele- 
scoped one within the other, 
starting with 1% in. inside 
diameter. 

Although the real guns 
may be elevated individually, they usual- 
ly appear in the same plane, so it is best to 
keep that alignment. Any angle from the 
horizontal to 5-deg. elevation is suitable. 

The exterior of the turret should be 
fabricated from sheet brass not more than 
1/32 in. thick. The sides are flat and 
rolled to a flat top, which slants toward the 
forward end. Because of the holes that 
will be required for ladders and doors, it is 
easier to prepare a pattern and do all of 
the hard work while the metal is flat. The 
hole for joining the “ears,” however, should 
not be finished until the turret is shaped. 
Unless an expert pattern maker is doing 
the work, it is suggested that the curved 
back be made to proper size and shape be- 
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Top, front, and side views of the assembled model, the latter with the gun turret raised to give 
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access to the cigarette container. Details of guns, ladders, and cigarette box are also given 


MINIATURE 


Battle-Cruiser 
‘Turret 


HOLDS CIGARETTES 













fore being placed. After the back is well 
soldered in place, the sides can be neatly 
filed to a smooth joint and the edge slight- 
ly smoothed off. The same general treat- 
ment applies to the forward end. 

A small ventilator has been purposely 
omitted from the drawings. It should be 
in line with the starboard gun and about 
two thirds the distance from the forward 
end of the turret. If it is desired to add 
this ventilator, it could be of !4-in. tubing, 
34 in. high, with a 3/16-in. opening facing 
the guns. It is hardly noticeable on the 
prototype, so may be omitted. 

The four ladders may be omitted from 
a simplified or elementary model, but their 
presence enriches the appearance enough 
to justify including them. 

Actually the rungs are riveted to the 
sides through rings at ciiher end, as shown 
on the drawing. This can be done by us- 
ing a very small escutcheon pin such as 
those found in ship model kits. Although 
common pins do not have the correct head 
shape, they also are suitable. Use a large 
pin and drill holes small enough to make 
it necessary to hammer the pins home. 
This will eliminate solder and provide a 
neater finish both inside and out. 

A suitable substitute method, which 
makes it easier to insure uniformity, is to 
get a strip of wire brads such as are used 
in a paper-stapling machine. Most sta- 
tionery 110) 


(Continued on page 











When closed as 
above, the model 
is an unusual 
ornament. Open 
as at right, it 
holds cigarettes 








SIMPLY 
BUILT 







































N THIS breakfast-nook fur- 

niture, all unessential and 

fancy details have been elim 
inated in order to make the set easy to 
dust and keep clean. The construction has 
also been simplified so that the compara- 
tive novice need entertain no fears as to 
whether or not he can do the job. Re 
member, however, that in all woodworking 
simple work requires accuracy as well as 
the more intricate. Careless and slovenly 
work has no place in the shop if the pro- 
duct is to stand inspection and possess 
durability 

The table itself is of an excellent, sturdy 
design, and will fill all general purposes 
quite well, should the worker have no de 
sire to build the complete set. Incidentally, 
the table is easier to construct than the 
common four-legged type 
The quantity and sizes given in the list 

of materials at the end of the article have 
been determined under actual working 
conditions. While the bench ends might 
be cut from slightly narrower stock, with 
corners and noses joined on afterward, it 
will be found that what is gained after a 
certain point is more than offset by the 
necessary increase in labor. 


Bench construction. Make a full-sized 





pattern of a bench end from 
very heavy paper or card- 
board. Mark on this pattern 
the location of all cross 
members, seat batten, and 
seat. Place the pattern on 
the already jointed-up ma- 
terial in one of the two 
positions shown on the cut- 
ting layout. Trace the out- 
line; then with a sharp- 
pointed instrument such as 
a scratch awl, punch prick 
through in such a manner 
that youmay remove the pat- 
tern and, by connecting the 
pricks, mark the location of 
seat, rails, and the like. Do 
the same for the other bench 
ends, but when selecting the 
sides of the material, re- 
member these ends are to be 
made in pairs. 

A hint on the jointing up 
(or edge planing) of the 
bench-end and table-top ma- 
terial may not be amiss, par- 
ticularly for the beginner. 
Edge jointing requires in- 
finite care and pains, and if 


All the parts of the 
set except the ta- 
ble top are sanded 
before they are as- 
sembled, either by 
machine or hand. 
Take care not to 
bruise the wood in 
later operations 


The bench rails 
should be doweled 
at each end as il- 
lustrated at the 
right. Center the 
34-in. dowels from 
1% to 2 in. from 
the end of the rail 









Breakfast-Nook 





you lack the tools or question your 
ability to make a good edge joint 
on any reasonable length of ma- 
terial, buy the material already 
glued up. In any case, see that 
the dowels are placed so that they 
will remain in the material to be 
used and not cut out with the 
waste. Note the dowel location in 
the cutting plan. 

After marking all bench ends, 
cut them out and spokeshave all 
edges smooth. Use light, fast 
strokes; they hit the high spots 
and give a nicely dressed contour. 
Next sandpaper and generally clean 
up the ends, which will be found 
easier to do at this stage. If, when 
sanding, you remove some of the 
penciled locations, retrace them 
from the punch marks. For sand- 
ing the curved edges, a piece of 
heavy sponge-rubber kneeling pad 
tacked around a scrap of wood 
makes anexcellent sandpaper block. 
It “flows” around the corners and 
leaves all edges pleasant to handle. 
It is important to see that all cor- 
ners are well rounded off because 
they will then take either paint or 
enamel better than if left sharp, 
and will be found much more com- 
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fortable when the set is in use. Now fasten 
the seat battens in position by screwing 
through the batten (see list of materials 
for sizes of screws). Drill and counter- 
sink ready for the screws to go into the 
rail ends, and then lay the ends aside till 
needed. 

The “two-by-four” cross rails go three 
to the bench. Be sure they are all cut 
to equal length, with 
the ends perfectly 
square both ways. In 
the poorer or bottom 
edge of all three, drill 
forand place (withglue) 
34-in. dowels as shown 
in a photograph. Each 
dowel is placed 11% or 
2 in. from the end of 
the rail—two dowels to 
a rail. They will give 
an excellent grip for the 
screws that will later 
come through the bench 
ends into the ends of 
these rails, holding the 
bench together. Now lay 
aside the seat rail, and 
rabbet the remaining 
two of each set, one in 
the upper edge, the 
other (which will be the 
top rail) in the lower 
edge. The top rail is 
next given a half-round 
nose on the upper edge. 
This completes the 
work on the rails. 

The bench seat plank 


~ 
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Right: Assembling ped- 
estal end of the table. 
Wherever dowel holes 
will not show, time is 
saved by putting the 
dowels in from the out- 
side. Below: Nailing 
V-joint stock in the 
back frame of a bench 
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The drawings. In front view of table, the 1 by 6-in. beam and the braces pass through flush 
4 in. at point X 


with the outside at points Y, and the beam is let into the cross member 


FEBRUARY, 1937 


I 


/ 





is cut to length (exactly same length as the rails), and 
one end may, if desired, be slightly undercut to per- 
mit placing it more easily later on. The front edge is 
round-nosed, and thoroughly cleaned and sanded. 
Bench assembly. This is an awkward job if you are 
working single handed, but affords a good opportunity 
to get the wife interested in your hobby and obviates 
the necessity of having to impose on the good will of 
a neighbor or friend by asking for his assistance. When 
the assistant arrives, have him or her hold the rails 
against their location marks on the bench ends while 
you tack them in place with 2'%-in. finishing nails and 
get the bar clamps in place. When placing the clamps, 
take care to protect the work from the jaws with either 
pads of scraps of wood. Make sure that top and lower 
back rails are in line and equally spaced at each end, 
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so that all the V-joint material may be 
cut to the same length. Now drive home 
all the screws, setting them in a little more 
than flush so they may be stopped over 
later with either putty or a plastic com- 
position wood. 

The V-joint stock is now cut to length 
and nailed in place with 134-in. finishing 
nails as in a photograph. Should your cir- 
cular saw not possess a _ length-cutting 
gauge, or if you are forced to cut the V- 
joint boards by hand, a suitable gauge may 
be made by one of the methods suggested 
in an accompanying sketch. 

When using V-joint stock as a panel (or 
for a door), always lay out the widths 
along the rails and arrange the material 
in such a way as to have the starting piece 
equal in width to the finishing piece. Noth- 
ing spoils the appearance of a V-joint panel 
more than to see the first piece of full 
width and the last piece a mere sliver. To 
place this material between uprights as in 
this case, fold the last three or four pieces 
into place and then nail, rather than nail 
all but the last and try to force or squeeze 
it into place. 

The seat has now to be put in place. 
Locate the square-cut end and gently tap 
the undercut end down, using a block over 
the seat to prevent any bruises. Now nail 
the seat securely and remove the clamps. 

Table construction. The four pieces for 
each pedestal end are cut as shown in the 
drawing. Make sure that all edges are 
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Spoke shave 
The faces 
are sanded after assembly to dress down 


dressed square with the sides 
and sandpaper all curved edges 


any slight joint irregularities. These parts 
are now laid down on a good flat surface 
and clamped together as shown. Note the 
spacer pegs between the two upright mem- 
bers. The pegs serve to keep the uprights 
exactly 34 In. apart to allow the cross beam 
and braces to fit into this space later. 
When the pedestal has been clamped 
firmly together with all parts in place, the 
holes for the dowels are drilled. Coat both 
hole and dowel with glue and drive the 34- 
in. dowels home. The dowels in the lowe 
member are cut off flush 
with the outside, but those in the upper 
joints are cut before inserting to such a 
length as will permit them to pass only 
half through that member when in place 
They are driven into position with a piece 
of '4-in. rod. This type of doweling and 
the reasons for it were explained in a previ- 
ous issue (P. S. M., Aug. °36, p. 70). If 
you wish to proceed with the work at this 
time, you may do so by pinning all the 
dowels on either side of the joint with a 
1'4-in. finishing nail driven through the 
dowel from the inner face of the pedestal 
otherwise you will have to wait for the 
before the clamps may be 


or toot cross 


glue to set 
removed 

Now cut the groove located at X in the 
table drawing across the inner side of the 
top member, !2-in. deep and in line with 
the space between the two uprights. This 
is for the beam end to rest in. Except for 
the sanding and cleaning up, the work on 
ont pedestal is now complet Make the 
other pedestal in the same way. 

The pair of braces for the table are next 
in order. These, in the original, are cut 
with a sweeping curve. (The worker may 
however, save this work, if desired, and 
make them straight.) It is not necessary 
to scribe a true segment of a circle; just 


spring a good straight-grained narrow 


ripping to the desired amount of curve 
and trace the 
1 pencil 
shave 


outline onto the work with 
Cut along this line and spoke- 


true; then set the marking gauge 





to the desired width and scribe the oppo- 
site margin. Spokeshave the second edge 
of the brace. 

The completed brace may be used as a 
pattern for the second. When using one 
piece of work as a pattern from which 
to cut more, always place the pattern piece 
face down on the face side of the material 
to be used and trace the outline. The rea- 
son is if the saw has “run,” as it is likely 
to do, particularly in coarser work such as 
when cutting rafters, the back edge does 
not represent the true outline, but the face 
Not only that, but the piece so 
marked will be the mate or matching piece 
of a pair. If you needed several pairs of 
right- and left-hand pieces, you would use 
the two first pieces as the pattern pair, 
from which all the rest might be marked. 

Table assembly. The crossbeam is fast- 
ened first. The pedestal legs are set square 
from the beam, and then the braces are 
fitted and fastened. Where the beam and 
braces pass between the upright members, 
they are nailed or screwed to the uprights. 
A plate of '%-in. three-ply paneling on 
either side of the junction of braces and 
beam fastens these members securely to- 
gether. 

After the frame is assembled, the 
jointed-up table top is squared up, and 
the edges are dressed. The top is surfaced 
after assembly. The top is laid, underside 
up, on the floor and the frame placed up- 
side down on top in its correct location. 
The top and frame are then fastened to- 
gether with buttons as illustrated in a 
photograph. The top is fastened in this 
manner to allow it to shrink in width. The 
buttons slide along the groove, whereas 
the top itself would split if it were fastened 
immovably to the frame. Unfortunately, 
it is impossible always to obtain thorough- 
ly seasoned lumber, but if the builder 
makes suitable allowance, the shrinkage 
becomes of little consequence. 

Finishing. Before any painting is com- 
menced, the set is again gone over and 
smoothed with fine sandpaper. The stop- 
ping up of all nail and screw holes is done 
after the first, or priming coat; and if 


does. 





The beam and brace of the table pass through 
the space between the uprights. The screw 
driver at left points to groove marked X in cut out 
drawings. The pedestal cross members are 
grooved beforehand so the table top can be 
fastened onwith wood buttons as shownabove 


putty is used, painters’ 
putty*, if available, is to 
be preferred to glaziers’ 
putty as it has not the 
same tendency to cause a 
discolored spot later, as 
will glaziers’ putty. The 
choice of paint or enamel 
will rest with the builder, 
and much has appeared 
in this magazine from 
time to time regarding 
their application. A sug- 
gestion, however, as to 
trim: fine line decoration 
requires much actual 
practice before one’s 
work will stand close in- 
spection. In order, how- 
ever, to break up the ap- 
pearance of too much of 
one color, a panel of light 
green was sponge-stippled 
on the table top and 
bench seats. This was 
found to enhance the ap- 
pearance. A stencil was 
for one corner 
and used progressively at 
each corner. The corners 
were connected by using 
a straightedge to stipple along, and then 
the center was filled in. This stipple panel 
on the cream background gave almost the 
appearance of a colored lace cloth. 

The stippled panels are so nearly the 
same tone as the remainder of the surface 
that they do not show clearly in a photo- 
graph, but they are simply rectangles with 
the corners cut off in a quarter circle by 
means of the stencil just mentioned. 
*Whiting mixed with bleached (white) linseed oil. It has 
less oil than glaziers’ putty. Two parts whiting, one part 
white lead, and linseed oil may be mixed for a h ymemade 


The best practice is to wait two or three days 


putty. os 
[ the putty before resuming the painting 


after applying 


, 
| List of Materials 


*? pc. 1'4 by 18% in. by 6 ft., for berch 
I 4 DS ; 


ends (two ends are cut from each 
piece). 
pe. 11% by 14 in. by 4 ft., for bench 
seats. 

*1 pe. 114 by 30 in. by 4 ft., for table 
top. 


? pe. 2 by 4 in. by 8 ft. dimension 
stock (dressed four sides), for cutting 
table pedestals. 
pe. 2 by 4 in. by 12 ft. dimension 
stock, for cutting bench rails. 

1 pe. | by 6 in. by 10 ft. dimension 
stock, for table beam and braces. 

15 pe. 1 by 4 in. by 4 ft. V-joint stock 


for back panels of benches. (These 
may be what are called cedar “shops” 
or “shorts,”’ if obtainable; they sell 


for less than the longer lengths. 





Seat battens and table buttons are cut 
from scrap pieces left over. 

Note: The 1%4-in. material is pine sash stock 

the dimension material, either pine or good 

quality spruce. The pieces marked with an 

asterisk (*) are joined to the widths mentioned 

from random widths. 

Dowels: About 6 ft. of 34-in., for joining 
the 1'4-in. material, and 10 ft. of 34- 
in., for the table pedestals and bench 
rails. 

Nails: 1 Ib. each of 2\%4- and 3™%-in. fin- 
ishing nails; % lb. of 134-in. finishing 





nails. 
Screws: 1 doz. 1™%-in. No. 9 or 10 flat- 
head bright wood screws, for table 
: . . | 
buttons: 1 doz. 2-in. No. 12 or 14, | 


for seat battens; 1'4 doz. 3-in. No. 
12, for benches. 
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The finished anemometer mounted on a pipe support. Two 
wires run down and connect with an indoor indicator 


T LARGE airports, 
U. S. Weather Bu- 
reau offices, and 
observatories, the 
anemometer or wind-veloc- 
ity indicator with its spin- 
ning cups is always an at- 
traction. The one to be 
described is capable of in- 
dicating wind velocity with 
accuracy, and it may be 
placed at any reasonable distance from the actual in- 
dicator, which is an ordinary electric buzzer. 

The cups in this model were made from copper 
flush-tank bulbs or floats, which cost about twenty 
cents each. You will need two of them, and they 
should have a diameter of 4 in. (the standard 
4 by 5-in. size). Take a sharp pair of shears and cut 
the halves of each bulb apart on the seam. Remove 
the threaded socket from the one half of each pair 
and solder a thin circle of copper over the hole. 

The cross arms are made of %-in. brass tubing 
16 in. long, to which the cups are soldered. The rods 
are flattened in the center, and a 3/16-in. hole is 
drilled through both where they cross. This assem- 
bly is soldered to a 3/16-in. bushing, which will be 
used to clamp it on the upright shaft. A small cover 
should be soldered on to keep water out of the top 
bearing. 

The body of the anemometer is made of gal- 
vanized iron or heavy sheet brass, or you can use a 
piece of brass tubing 1 in. in diameter and with walls 
about 1/16 in. thick. The top bearing is a simple 
bushing in which the shaft revolves. It may be 
made of Babbitt metal poured around the shaft or 
from a regular brass bushing in which the shaft 
should fit rather loosely. The type of bearing used 
at the bottom is called a step bearing and consists of 
the inside bushing of a radio dial with a hard steel 
plate at the bottom. The end of the shaft is convex 
and rests on the steel disk. This bearing, which 
must be well oiled, gives almost frictionless support 
to the shaft. 

The heart of the instrument is the gearing, and 
the gears must have a ratio of eight to one. A worm 
gear of the type found in (Continued on page 110) 


Cheap copper tank 
floats are used as 
vanes, and the gears 
are taken from a toy 


construction set 


| 


— 
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_ TOP BEARING MADE 
FROM OLD RADIO 
DIAL BUSHING 


SLOTTED STRIPS 
HOLD COVER 
IN PLACE 
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4+-—____— 
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(Clamped on) 





COVER 


How rotor is assembled, gears and contact strip mounted, and the mechanism housed 


HOMEMADE 


Electric 
Anemometer 


REGISTERS VELOCITY OF WIND 


























By 
Charles 


A 


Laird 


At left is a close-up of the vanes, arms, and body of the 
instrument. Above is a view to show how it is connected 
in series with buzzer, doorbell transformer, and switch 





Rata 


INSULATING 
STRIP 


CONTACT STRIP 


(Brass) 


_— 

GEAR MESHES 
WITH WORM 
rie GEAR ON 
SHAFT 


—+4— BOTTOM BEARING 
MADE FROM OLD 
RADIO DIAL BUSHING 
WITH STEEL DiSK 


IN ONE END 


CLAMPING 


SCREW 
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Handy Hardware Drawers 


ASSEMBLED 
FROM MILK CANS 


By Merle Terrill 







After the cans have been cut open across each end and 
down one side, they are folded to form twin compartments, 
arranged with tin strips between and soldered together 








Cabinet with drawers made 
from empty milk cans and 
strips of tin. The drawers 
are 12 in. square, and most 
of them have twelve sections 
formed from six of the cans 


OMPACT, handy drawers with individ- 
ual sections for sorting and storing 
bolts, screws, and other small parts can 
be made in a short time as illustrated 

from empty evaporated milk cans and a few 
strips of tin. Because of the rounded shape of 
these sections, pieces kept in them will slide to 
the center, where they can be picked up easily. 

The cans are cut open across each end and 
down one side, and folded back on the remain- 
ing side to form twin compartments. They ar 
then placed upside down on a bench or tabl 
as they are to be in the finished drawer, with 
1 strip of tin between the ends of each row of 
cans, and soldered together and to the tin 
strips. The drawer thus formed is turned over 
and the edges of the cans, where they form the 
partitions, are covered with bent strips of tin. 
The sides of the drawer are finished with wider 
strips of tin, which are bent over the cans and 
solde red as shown 

Note that the sides of the drawers are nar- 
rower than the front and back. This leaves a 
recess for the wooden runs on which the draw- 
ers slide ; 

For a handle, a piece of heavy wire is bent 
to shape and soldered into holes punched in the 
front of the drawe1 

Drawers with longer compartments for rods, 
pieces of tubing, and the like can be made by 
removing both ends of the cans that form the 
inside sections, and one end of each of the 
outside cans. All are then soldered together. 
Che sections are next formed into drawers by 
cutting slots about in. deep across the bot- 
tom of each row of cans, and soldering doubled 
strips of tin in the slots as shown at the right. 
Phese drawers are finished like those previously 
described 

The drawers can be made any size desired. 
Those illustrated are approximately 12 in, 
quare, and most of them have twelve compart- 


ments (formed from six cans), 


























The drawer is now turn- 
ed right side up, and the 
edges of the cans, where 
they come together and 
form partitions, are cov- 
ered with bent strips of 
tin. The drawer shown 
contains six cans, which 
make up the twelve small, 
round-bottomed pockets 


The outside edges of the 
drawer are completed as 
shown below with wider 
strips of tin, bent over 
the cans and soldered. 
The front and back are 
full width, but the sides 
are made narrower to re- 
ceive the wooden runs on 
which the drawer slides 





A drawer with long- 
er compartments is 
made by removing 
one end from each 
of the outside cans 
and both ends from 
the cans that form 
the inner sections 
After these are sol- 
dered, the drawer 
is reénforced with 
doubled strips of 
tin set into slots 
cut across the cans 
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P . oto (ake 
Fer OG Cum . Sade 


“MIGHTY GOOD ADVICE,’’ SAYS THIS 
HARD-RIDING TEXAS COW PUNCHER 





Copyright, 1936, R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 
Pes ed 2 7 















“AFTER RIDING HERD from 
sun-up to sun-down, the chuck- 
wagon looks mighty good to 
me,” says Fred Mc Daniel {above, “a 
also right}. “But I wouldn't ' ; * 
enjoy my ‘chuck’ half as much : : : $ 
without the pleasure I get from 
smoking Camels with my meals 
and afterwards. After a good 
meal and Camels I feel plenty 
O.K. Camels set me right! And 
they never get on my nerves.” 






} . a 


Senshi Camels, you enjoy a sense of 


ease while eating, and afterwards too! 


we Fred McDaniel says 
about Camels is backed up 
100% by baseball’s “Iron Man,” Lou 
Gehrig — by Frank Buck, of “Bring 
"Em Back Alive” fame — by Eleanor 
Tennant, outstanding woman tennis 
coach — and by millions of other 
TURKISH & DOMESTIC Camel smokers in all walks of life. 
h. BLEND Enjoy Camels at every meal. They 
Speen A LSTANS3 22 8 : . , tractive Joselyn Libby. 
speed up the flow of digestive fluids. “Camels put more fun 
Increase alkalinity. Help you enjoy into eating and smok- 


COSTLIER TOBACCOS food. Camels set you right! 


CAMELS ARE MADE FROM FINER, MORE EXPENSIVE TOBACCOS 
.. TURKISH AND DOMESTIC...THAN ANY OTHER POPULAR BRAND 


ec AVAL 


BUSY SECRETARY. “I 


smoke Camels,” says at- 








* 
~ 
_— 
we 





ing too. So many girls 
smoke Camels.” 











This efficient printer for photographs makes use of a standard auto- 
masking printing frame, so the construction work is relatively simple 


By M. S. BURLEIGH 


F YOU were to figure 

up the time spent in 
fastening and unfasten- 

ing the platen of your 
photo printing frame and 
moving the whole into posi- 
tion to make the exposure, 
you would find that the 
wasted minutes amounted to 
alarge percentage of the time 
spent in the darkroom. With 
a printing box like the one 
illustrated, you could have 
the print in the developer 
by the time you are ready 
to make the exposure with 
an ordinary printing frame. 
This printer has been 
tested with a_ high-grade 
electric exposure mete! and 
found to give even illumi- 
nation over the entire sur- 
face of the printing frame. 
It is very fast, the exposures 
ranging from two to ten 


arranged 


seconds, When 
The necessary parts are closes 
white 


few. Some of them you 
may have on hand; the re- 
mainder can be bought from regular deal- 
ers without difficulty. The box shown cost 
less than three dollars for materials, yet 
it contains all the refinements of the aver- 
age factory-built amateur printer. 

The box itself may be constructed of 

in. three-ply wood, or a wooden box 
from your grocery store may be used. The 
over-all dimensions are roughly 10'4 by 
144 by 11 in. high. An additional feature 
is a drawer for the safe storing of exposed 
or unexposed printing paper. The drawer 
is approximately 10!'4 by 121% by 1 in. 
\ll dimensions, of course, may be altered 
to suit your needs, 

A regular printing frame or an auto- 


9§ 


How the switches, lamps, and reflector are 
There should be a _ separation 
of '4 in. between the red and white lights 


EASILY MADE Photo 
Printing Box 


Reduces Darkroom Drudgery 


the lever is pressed down, it 
the frame and turns on the 
lamps, making the exposure 


masking frame may be used, but the time 
saved by the automasking type makes it 
worth the additional expense. In this case, 
a5 by 7-in. frame was used. Make another 
plain frame of '%-in. strips and glue or 
nail it to the underside of the printing 
frame so as to block the latter up high 
enough to enable the masking arms to be 
adjusted easily. 

Remove the two springs from the platen 
(pressure board) by drilling with a -in. 
drill, and hinge the platen to the frame as 
shown. Then cut a hole in the center of 
the box (in this case, 5 by 7 in.), and glue 
or nail the altered frame in place. 

Cut a block of wood from 2-in. thick 





stock, making it 3 in. wide at the top, 4 in. 
at the base, and 2 in. high. If plywood is 
used for the top of the box, it should be 
reénforced underneath with 1-in. stock, 
because a great deal of strain comes at 
this point. Fasten the block where indi- 
cated with three or four long wood screws 
driven up from below. 

Next hinge the lever arm, which is cut 
from 1-in. stock 15 in. long, to the block, 
and fasten the springs with '%-in. stove 
bolts to the arm opposite to their former 
positions on the platen. Hold the lever 
arm in a horizontal position to determine 
the proper place for setting an elbow 
catch and hook. (Continued on page 108) 
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_— Use two or three 


Load vous camera Photoflood Lamps 
with Kodak SS Film and Reflectors 






© al you do 
to make snapshots at NIGHT 


ERE’S good news for every 

camera fan who’s keen to 
get snapshots at night, but hasn’t 
had a fast enough lens. 





























Now, even a simple Brownie 
makes snapshots (instantaneous 
pictures) indoors after dark. 


Just use Kodak “SS” Film,and two 
or three of the new No. 2 Mazda 
Photoflood lamps, which last for 
hours, and Model B Kodak Handy 
Reflectors. 


If your camera has an /.6.3 or 
faster lens, No. 1 Photoflood lamps 
are powerful enough. 


FREE BOOKLET... 


Contains all you need to know about both 
kinds of night pictures—snapshots with Pho- 
toflood lamps, fast exposures with Photo- 
flash lamps. (You can use Photoflash lamps, 
each good for one picture, if your camera 
can be set for “‘time.’’) The booklet’s help- 
ful pictures and diagrams show you how to 
arrange your lights ... how to place your 
subject ... and it even suggests a variety of 
picture opportunities. Get a copy at your 
dealer’s . . . Eastman Kodak Company, 


Rochester, N. Y. 
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THE 


Auto Ideas 


Time-Saving Suggestions 
For Car Owners Made by 
Our vpertenced Readers 


HEN 


W 


left. Borrow 


the lock to be turned. 


ice and allow 


circuit terminal on the starter motor.—J. ¢ 


MONTH’S BEST 


an ice-filled lock makes it impossible 
lor you to open the doors on your Car, try the 
simple hook-up shown in the illustration at the 
1 storage battery and several pieces of 
heavy wire from your neighborhood garage. Attach one 
wire to the key and insert it in the lock, and ground the 
other wire to some metal part Then, after making ce! 
tain of good connections, momentarily touch the othe 
ends of the wires to the battery terminals. The short 
circuit will generate enough heat in the key to melt the 
If no auxiliary 
battery is available, current can be tapped from the unit 
in the car by connecting the key wire to the batte + 








How a storage battery wired to a key can be used to thaw the ice in a car-door lock 


lenition-V ire Clips Made from Garden Hose 








The clips hold the wires up out of the wa 
I | 


Holes In Battery Cover 
Simplify Recharging 


Ir your car is equipped with heater, 


windshield defroster, and radio, and you 
find it necessary to charge the battery 
periodically, you will find that connection 
holes cut in the battery-box cover will save 
time. The charger then can be placed neat 
by on the floor and the battery charged 
without removing it fromthe car. Use large 


rubber stoppers to cover the holes a. 2 





charger in use in car 


»-battery 


Hanpby clips for holding spark-plug 
wires up out of the way can be made from 
three-inch sections cut from an old garden 
hose. As shown at the left, they are pro- 
vided with two pairs of slits and holes— 
one to fit over the radiator brace rod, the 
other over the wire. If the holes are made 
smaller than the diameters of the spark- 
plug wires and rod, the slits will provide 
enough tension to grip the parts firmly and 
prevent slipping. Being made of rubber, 
the clips are nonconducting, will not 
rattle, and can be slipped on or off quickly. 
If you wet your knife, it will be easy to 
cut the rubber.—A. H. B. 


Pa iS 
o - > i ~ = 
“Cs A> 


Ay < 
—~ 


= 
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Details of the piston- 
| ring fixture, and how 
| it is used. Cut from 

’ plywood ona band saw, 
it can be assembled 
with glue and screws 


Jig Holds Piston Rings 
for Accurate Filing 

Mucu of my success in installing new 
piston rings in my car, I lay to a simple 
fixture that I designed to hold the rings 
while the ends were filed. It consists of 
two semicircular jaws, a base, and a cam 
lever. When a ring is placed in the jig, the 
file is inserted between the ends and the 
cam turned until just the right spring ten- 
sion is provided. By trial, the tension can 
be adjusted to correspond with the amount 
of metal to be removed by the filing opera- 
tion —E. C. H. 











Dashboard Indicator 
Reveals Stalled Motor 


A Nove. dashboard indicator that will 
show at a glance whether or not your 
motor has stalled during a traffic stop can 
be made from an ordinary spark-plug test- 
er. Obtain a pencil-type tester and remove 
the tiny neon tube from its center. Mount 
the bulb behind a small window cut in the 
dashboard and connect its single wire to 
one of the spark plugs, iftsulating it care- 
fully. Each time that particular plug fires, 
the neon tube will flash. Besides serving as 
an engine indicator, the “flasher” also can 
be used as a revolution counter.—C. V. 


Small 
Bulbs Save 
Battery 





By MAKING a 
slight alteration in 
your car’s wiring, 
you can use your parking lights for long 
periods without putting too much of a 
drain on your battery. The change consists 
of installing an auxiliary tail light and 
fitting it as well as your parking lights with 
two and one-half-volt flash-light bulbs in- 
stead of the usual six-volt lamps. Simply 
provide the bulbs with standard bayonet 
bases, as shown, and place a 150-ohm re- 
sistance in the parking-light circuit to re- 
duce the battery voltage —P. R. T. 
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FORD OWNERS ALONE ENJOY THIS 
MONEY-SAVING FEATURE 


Engine and Parts Exchange Plan 
















































You may never need to have your Ford 
V- 8 engine overhauled. But if you should, 
after many thousands of miles, you'll 
appreciate the time and money saving 
advantages of the Ford Engine and Parts 
Exchange Plan. 





Through this plan you can exchange 
your Ford engine for a factory-recondi- 
tioned engine at a big saving over the 
cost of an engine overhaul. A complete 
engine overhaul usually costs well over 
$85. A Ford factory-reconditioned engine 
may be installed for $56 (slightly more 
west of the Rocky Mountains). This in- 
cludes reboring of the cylinders, new 
pistons, piston pins, piston rings, bearings 
and valve springs. Crankshaft, camshaft, 
valve lifters, valves, retainers, timing 
gears and oil pump are either rebuilt or 
replaced with new ones as needed. 








Many other reconditioned Ford parts, (ia data iain aie i aii tt luded in E Exch Pl 
. : antom vie - ’ i ts i i 
too, are available at remarkable savings paren —" in solid black. Pe eee 


to Ford owners—savings made possible 
by Ford mass production methods. In the 
case of all Ford reconditioned engines 
and parts, experienced workmanship, 
quality materials, precision manufactur- 
ing methods, rigid tests and inspections 
are the same as in the building of new 
Ford engines and parts. 

Ask any Ford dealer or any garageman 
who displays the sign, “Genuine Ford 
Parts,” to give you complete details of 
the Ford Engine and Parts Exchange Plan. 





FORD MOTOR COMPANY 


(Above) Reconditioned engines are block-tested and given the same rigid inspections DEARBORN MICHIGAN 
as new engines. 


All reconditioned parts are 
subjected to final tests to make 
sure that performance is up to 
standard and that all adjust- 
ments have been correctly 
made. Photo at left shows a 
reconditioned distributor re- 
ceiving final test. 


Parts used in reconditioning 
the engine are tested and in- 
spected with the same care as 
parts used in new engines. 
Photo at right shows inspector 
checking weight of connecting 
rods on sensitive balance. 
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REPAIRS 
FURNITURE 





Makes 1001 Household Repairs 


Loose Bathroom Fixtures 
Drainboard Cracks 
Holes Around Pipes 


Damaged Furniture 
Loose Drawer Pulls 
Loose Casters 

Old Nail and Screw Holes Countersunk Screws 
Repairing Linoleum 
Reset Loose Handles 
Loose Tiles 

Pattern Making 


Cracked Porcelain 


Repairing Screens 
Replacing Wood Rot 
Patching Auto Tops 
Baseboard Cracks 
Floor Cracks 
Modeling:—Amateur— Professional 


(enuine Plastic Wood makes house- 
hold repairs so easily yet permanent 
ly —this wood in putty form dries 
it can be 
hold 
without 


Plas- 


tic Wood is water pr woof and weather 


to hard wood — when dry 


sanded, sawed, carved; will 


nails and screws perfectly 


chipping or cracking. Genuine 
proof and will adhere to any clean, 


dry surface—wood, metal, stone, 


glass or porcelain. 


Anyone Can Use Plastic Wood 


Genuine Plastic Wood is easy to 
use — comes in nine different colors 
Its 


to 


to match any object repaired. 
form makes it 
repairs. Children 
Plastic Wood to model life- 
Sold 


soft putty easy 


make even use 


(senuine 
like objects. Keep it handy. 
hardware stores. In 


all paint and 


cans and tubes. 


PLASTIC 


W000 











~ 
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TO AID IN 


Your Shopwork 


UR special blueprint list becomes 
longer each month because we are 
constantly adding new, up-to-the- 
minute plans. If you have not obtained a re- 
cent list, send a stamped, self-addressed en- 
velope for one immediately. Study it care- 
fully and you will be surprised to find the 
large number of useful, valuable, and in- 
structive projects that are available. Prepared 


and tested by experts, our plans will help as- 

sure the success of your home workshep 
A partial list of blueprints is given below. 
In most cases the blueprints are printed on 15 
by 22-in. When ordering, it is neces- 
sary to give only the blueprint numbers 
Where two or more numbers follow a single 
title, it means that there are two or more 
The letter “R” 


blueprints in the complete set. 
a supplementary bulletin of in- 


sheets. 


indicates that 


structions is included in the set 


MODELS 





ones Barbary Pirate Galley or Fe- 
all Be TS eee , 
on Barnegat Lighthouse, 298A. 25 
Biuenose, Famous Fishing Schooner (171%4- 
in. hull), 110-111-112-R 1.00 
Clipper Ship Sovereign of the Seas (20'%- 
in. hull), 51-52-53-R 1.00 
Clipper Ship in a Bottle, 121-122 .50 
Coast Guard Patrol Boat (205¢-in.), 286- 
287-R ideale 75 
Constitution (21-in. hull), 57-58-59-R 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216 25 
Farragut’s Flagship Hartford (33'4-in 
hull), 221-222-R vaiuapibenaennee 1.50 
Freighter, Ocean (14-in.), 271 25 
Galleon Revenge (25-in.), 206-207-208-209 1.00 
Gettysburg Cannon (115¢-in.), 292A, 293A _ .75 
Hispaniola (7-in.), 237 ne .25 
H. M. S. Bounty (8'%-in. hull), 254 .25 
Liner—Manhattan (12-in.), 204.. on 25 
Liner—Normandie (205%-in.), 264- 265. 50 
Liner—Queen Mary (10'4-in.), 283............ 25 
Nourmahal, power yacht (8%-in.), 276 25 
oe et ee 25 
Privateer of 1812—Swallow, a Baltimore 
clipper (13-in. hull), 228-229-230-R 1.00 


Racing Yacht Seascout (42-in.), 106-107-R we 
Roman Galley (19-in.), 138-139-R eau B 
Seaplane, Tractor Model (30-in. wing 

spread), 87 29 
Sea Witch, Clipper Ship (9%%-in. hull), 219 .25 
Show Boat (14-in.), 263 ee beatae 25 
Spanish Treasure Galleon (24-in.), 46-47 .50 
Tugboat, Harbor (113¢-in.), 284...... . 25 
Tugboat, Water-Line (5 3/16-in.) and Barge 

(7 3/16-in.), 285 ‘i ee 
U.S Destroyer Pre ston (31'4-in.), 125-126- 

127-R 1.00 
Viking Ship (20'%4-in.), 61-62-R 75 


Whaler—Wanderer (2014-in.), 151 to 154 1.00 


Winnie Mae, 4-ft. Flying Scale Model, 141- 
142-143 aa 
Yacht Rainbow (71'4-in. hull), 233 2 
( ( t kits are available for) 
( t It set ) 
FURNITURE 
Bed, Double-Decker, 277A 25 
mie Cabinet, Smoking, 2 25 
‘Ss; Coffee Table, 245A .25 
Col ynial Writing Desk, 21 25 
End Table, American Empire, 241A 25 
Floor Lamp with Tripod Base, 243A 25 
Folding Screens, Four Modernistic, 91 25 


Gate-Leg Table with Round Top, 24 


Modernistic Book Ends, Low Stand, and 
Seer 

Beenie Berwin Tray, 297A ...cacisscecceccesssssessecesss 

Pier Cabinet, 77......... naar ei diame alesse 

Queen Anne eaeinn Table, “Stool, and 
Mirror, 295A .. th sion 

Reading “Tables, Two, 68.. 

Scroll Mirror and Tavern Table, 105............ 


Sewing Cabinets, 
Smoking Stand, 
Stool, Upholstered, 240A.. 

Table, Four-Leaf Card, 239A.. 
Tilt-Top Table (turning), 140..... ; 
Treasure Chests (metal bindings), 78.. 
Wastebasket and Magazine Rack, 296A........ 


Priscilla and Modern, 31 
Modern, 238A.. Lr 


Automatic Lighthouse Night 
Lamp and Sewing Kit, 255A 
Colonial Doll’s House, 72.......... 
bens and-Woodchuck Book Ends, 297A..... ‘ 
Doll’s House Furniture, 72................. 





Outdoorsman’s Lightweight Trailer (10-ft. 
long, 4 ft. wide, 4 ft. 9 in. high; 
kitchenette on back), 300-301........ 

Perpetual Star Chart, 214.. ‘ eee 

Projector for Photos and Pictures, 259A 

Simple Jewelry Designs, 298A.. e 

Sundial, Metal, with Concrete Pedestal, ae 

Toy Birds and Animals, Jig-Sawed, wa 

Toy Drill Press, Lathe, Saw, etc., Pano 

Toy Fire Engine, Dump Truck, etc., 101... 


“a RADIO SETS 
+ All- Wave Portable Receiver 


ZF «Z| (two tubes, inane ed bat- 
tery), 217-R..... : ‘ 
— Short Wave Receiver, 155. 
Amateur Radio Transmitter, 183-184 
Five-Tube Short Wave (A.C. or D.C.), 223 





Full Electric Headphone Set, 130 
One Tube (battery operated), 103 
Screen-Grid Set, 109.......cccccccce 
Short-Wave Converter Unit, 137 
BOATS 
Canoe, 16-ft. Canvas-Covered 
Kayak, with sail, etc., 192- 
ESL) 5, Se 
Combination Boat, 15-ft., for sail, 


outboard 

motor, or oars, 131-132-133-R........ 

High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257........... 

Ice Scooter (has hull like boat), 161A.. 

13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
drives and oars), 147-R......... 

Runabout Sportboat (15% ft. long with de- 


tachable top, seats that fold into 
bunks, etc.; for use with outboard or 
inboard drives), 175-176-177-R 


(can also be sailed 
224-R 


Utility Rowboat, 13-ft., 
or driven by outboard motor), 







MISCELLANEOUS and TOYS 


25 
.25 
25 
25 


25 
50 


.50 


.50 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
is follow 
I am enclosing lollar 
Vume 
Str DT csnintsdaipawdaambohonesnydunehinaedadsdssecoseimesuanssidcaiaiie 
( ind S coceee 
Please print your name and address clearly. 
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HEN using a tool-post grinder in the 

lathe to grind diameters to close tol- 
erances, swivel the compound rest 80 deg. 
from center. Each movement of 0.001 in. 
on the micrometer dial will then move the 
grinding wheel forward 0.00017 in. The ad- 
vantage of this method of taking minute 
cuts of known value is readily apparent. 


Counterbore pilots should be made from 
machine steel and casehardened to insure 
a hard surface at point of contact and a 
tough core to withstand torsional strains. 

The amateur tool hardener will find that 
the determination of the correct quenching 
point of steel requires keen judgment. For 
that reason he should accustom himself to 
using green or blue glasses for observation 
purposes when determining temperatures 
by color. The naked eye isn’t good enough 
as it adjusts itself to extreme conditions 
of contrast. 

| ~~ w 

When tapped holes are incorporated in 
enameled metal parts, tap the holes after 
enameling, not before. Retapping holes to 
remove paint is an unnecessary task. 

Most frictional losses in spring motor 
actuated mechanisms such as moving-pic- 
ture cameras and phonographs occur in the 
gearing. For that reason, when such mech- 
anisms fail to operate or appear sluggish, 
clean the gear teeth with a tooth brush and 
benzine and lubricate with ordinary cup 
grease to which a suitable amount of pow- 
dered soapstone has been added. 





Where developed dimensions of pieces of 
sheet metal of large area must be deter- 
mined for bending or forming operations, 
experiment with narrow strips of identical 
material of the same gauge. 


One way to find the correct size-tap drill 
is to divide 0.975 by the number of threads 
per inch, and subtract the quotient from the 
outside diameter of the tap. !f you are 
tapping thin sections, a full thread is nec- 
essary, and in this case the constant 1.299 
should be used instead of 0.975. 


. | SCREW EXTRACTOR MADE 
FROM OLD TURNBUCKLE 


IN ATTEMPTING to 
remove a pump head, 
I broke off one of 
the bolts. No screw 
extractor was avail- 
able, so I made use 
of the left-hand 
screw from an old 
turnbuckle. The end 
of this screw was 
ground to a slight taper, and a hole was drilled 
into the end of the broken bolt somewhat 
smaller than the diameter of the screw. When 
this improvised extractor was turned into the 
hole, the part was readily loosened. 


































SMOKING IS A PRINCE ALBERT? 
SOUTH SEAS | |FAIRLY RECENT SAY, DO YOU 
ARE A POOR | |INNOVATION THERE. MIND IF I 


HUNTING GROUND) JLET ME FILL My 
PIPE AND (LU 





ALL PARTS OF THE 
WORLD, JUDGE, BUT 
NONE FROM “THE 
POLYNESIAN SOUTH 
SEA ISLAND GROUPS 





















































































TCAPTAIN COOK, THE EXPLORER, WAS THE FIRST 3 APA| [AWE NATIVES 
TRIED SMOKING- 
INCNATURALLY, THE BRITISH SEAMEN CARRIED ga@is) | LIKED IT — AND 
: PIPES AND TOBACCO Sy iy | TODAY MAKE A 
. = / RATHER CURIOUS 
PIPE ALL THEIR OWN 
ZA , 



















HERE IT IS —~A SOUTH SEA PIPE IT ALWAYS SMOKED HOT BEFORE, BUT 
MADE FROM A SEA-SHELL. IT WITH PRINCE ALBERT EVERY PUFF 
MAKES A SURPRISINGLY IS AS GENTLE AS A SUMMER BREEZE 


COCA, Gs TOF COURSE! YOU KNOw, RA.Is EEX 
DIFFERENT. ITS CUT SCIENTIFICALLY 
AND BURNS SLOWER IN THE BOWL 
AND SMOKES COOLER J 
IN THE MOUTH 

















‘NO COOLER 
THAN THIS PIPE 
I'M SMOKING fPY 














| Copyright, 1936, R. J. Reynolds Tobacco Company 


pipefuls © of 





20 fragrant - 
‘nce Albert If you do - 
a it the mellowest, poi 
| pie pipe tobacco = ed 
ocket 
return the P eee 
peg the tobacco in it — — 
a “p ithin @ month from on. 
—— m will refund full geod yaside | 
and w or : 
plus postage- (Simeon -Selem, N. ©- 1) perf 


LONG BURNING ee AND 
” q 
| CIGARET) AE WQ™_] 


Tobacco \0-» 
pipefuls of fragrant 
50: tobaccoin every 2-oz. OUNCE 
tin of Prince Albert. Pep <“. 
PRINCE 
ALBERTS MY 


A By soe | 8 a oe 
LBERT we 7“ My TONGUE 


THE NATIONAL 
JOY SMOKE 
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Amazing Values 
$1.20 to $2.00 


Cross-cut, Rip, Combination 
hole) $1.20 8” (1/2", 5/8", 3/4” 
hole) $1.40 10” (5/8, 3/4 hole)... 
Also Hollow Ground, $3.00 to $5.00 


a 

Keystone Disston-made Circular 
Saws are specially designed by the 
world’s foremost sawmakers, 
good craftsmanship in home work- 
shops. They fit your machine and 
suit your work. They stay sharp! 

Keystone BAND Saws — set, 
sharpened, joined by Disston, 
ready for your use, $1.00, $1.05, 
$1.10, $1.20 each. In Canada, 
prices slightly higher 

Ask your dealer for Keystone 
Home Workshop Saws and Tools 
—Made-By-Disston. Or write us 
and we will see you are supplied. 


Let DISSTON HE Lp 


Disston makes fine Saws, Tools, 
Files, to give work speed ane ac- 
curacy ...to help you excel in 
craftsmanship. All about these fine 
tools — how to use them, care for 
them, illustrated from home work- 
shop photographs, is told in this 
Disston Manual. Sent FREE with 
special pointers 
on getting the most 
out of your motor- 
~~ 

a ized home work- 
ora | shop equipment. 


hole) $1.60 
$2.00 


6° (1/2 
7” 1/2" 









\\MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC. 
210 Tacony 
Philadelphia, U.S. A. 


Send me free copy of “Disston 
Saw, Tool and File Manual.”’ 


Name 


Addresa........ 





| 


for | 


A 


LA. 
signed for adv 
tered 
h 
It has 





of % in. equals 1 ft., 





SOLID 
MODEL OF 
POPULAR 


A 










POPULAR two-place _air- 
plane of the low-wing type 
is the new Aeronca model 
This trim little ship is de- 
anced training, char- 
and private use, and 
speed of 100 m.p.h. 
cabin, excellent vis- 


trips, 
is a cruising 
a roomy 


ibility, and the clean lines of a 
modern transport plane. A small 
air brake underneath the fuselage helps re- 
duce the landing speed, which is 48 m.p.h. 
The span is 36 ft.; length, 21 ft. 11 in.; 
height, ft.; weight empty, 1,036 Ilb.; use- 
ful load lb.; baggage, 121 Ilb.; fuel, 28 
gal. The engine is a Le Blond 70 h.p. at 1,950 
r.p.m. Maximum speed is 115 m.p.h.; cruis- 
ing speed, 100 m.p.h.; service ceiling, 13,000 
ft.; climb per minute, 600 ft.; landing speed, 
m.p.h.; cruising range, 500 miles. 
rhe scale of the model is 3¢ in. equals 1 ft. 


cr 
id 


BALL > 
CANARY YELLOW~ Extite Plane 
BLACK~ Windows, 7ites, Cowl Recess,and Trim 
GRAY~ Engine and Propeller 

















canta _ 
"PROPE SELL ER. RH 
andes AIR BRAKE 
ie (thin tag boattd) = 





; — 
BLANK FOR WINGS 


Yai x 2 Ne" x 43 
yn — 





PUTTY” 


(cut in two 
: " 
after sraping) 








| ls. Section C-C is 
—< o- : 
WHEEL and PANTS Peace fiee': | Stor 
(aft) (one piece) at a 
} HORIZONTAL ~~ : ies 
TAIL ‘ eee 


>, i 
“= 14" SQUARES , 


| 
} 
} 
Rae Mi 


TRIMMING TAB 


First cut the stock for the fuselage < 


A model of a new Aeronca plane constructed on a scale 
giving a wing span of 13%% in. 


FIVE ‘4 LENGTHS OF % 
SPLIT ANO GLUED IN PLACE 


” AIR BRAKE 
(Lowered) 


WING 
SEC “TION 


and wings to the blank sizes given, 







Low-Winger 


By 
DONALD W. CLARK 


The surprisingly fewparts are shown below. 
Only hand tools are used, even for rounding 
the engine cowl. The cowl recess is dark- 
ened with black drawing ink as at the left 


The eleven simple parts (not counting the 
engine cylinders) are easy to shape and as- 
semble. They are of soft pine except as 
noted on the drawings. The engine cowl of 
the model shown was made by hand with 
only a knife, razor blade, small chisel, and 


a bit of sandpaper held on the end of a %- 


in. round stick. If cardboard is used for the 
tail units, they can be glued in place, thus 
doing away with the lock pin. It is a good 
idea also to use glue when pinning the wings. 





ENGINE 


%" SQUARES, 


DIA. BOLTS 
0) 
TAIL 
WHEEL 
(metal) 








— bend 
ines 


WHEEL MOUNT (ate) 


cel 7 } 
= ee ee 
oir | 
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VERTICAL TAIL 
(metal or caedboa'd} 
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6- INCHES 
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at a snnnecatilinlit aii mii enonnasinnanest ee 


then draw the outlines 
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GUILD PROGRAM BUREAU 
PRAISED BY CLUBS 


| heh one of enthusiastic praise for the 

Program Service Bureau of the Na- 
tional Homeworkshop Guild are pouring into 
headquarters from clubs throughout the coun- 
try. With more instructive and entertaining 
program features now available, the clubs 
report increased attendance at meetings, and 
they are consequently planning broader and 
more inclusive activities for 1937. 

The latest reports from clubs affiliated with 
the Guild follow: 

Rockford (Ill.) Homecraft Club. Working 
in conjunction with the local Art Association, 
the club has arranged for classes to be con- 
ducted at the club workshop. Instruction will 
be given in pottery making, both by molding 
and on the wheel; wood finishing, use of the 
metal-cutting lathe, and art-metal work. 
Kenneth Dike is in charge of arrangements. 
.... Each member of the board of directors 
has agreed to be responsible for one meet- 
ing during 1937. Educational moving pictures 





Henry Wagner, secretary, and, at right, Emil 
Cir, president of the Chicago Premier Home- 


workshop Club. Both the novelty cigarette 
box and the model of the Hartford were 
made from Popular Science Monthly plans 


will be shown at every other meeting, and 
some of the programs already scheduled cover 
such subjects as stonecutting and polishing, 
astronomy, navigation and the use of navi- 
gating instruments, duplicate wood turning, 
and machine shop practice. A screw-cutting 
lathe, jig saw, and a wide variety of hand 
tools have been donated for the club work- 
shop, which will soon be completely equipped. 
.... F. K. Bailey was elected chairman at 
the annual meeting; Frank Burritt, vice chair- 
man; Paul Abramson, secretary; R. P. Drake, 
treasurer. New members on the board of di- 
rectors are E. J. Davis, R. G. Alcock, and 
LeVern T. Ryder. 

Tri-City Homeworkshop Club, LaSalle, 
Peru, and Oglesby, Ill. Nearly all the mem- 
bers participated in a craftwork exhibition 
held in a local hardware store. Walter 
Menning and Earl Gealow demonstrated how 
to grind and sharpen tools for the metal- 
cutting lathe at a meeting at the home of 
Joseph C. Rucinski. Ray S. Lindenmeyer 
showed how to sharpen woodworking tools. 
The club decided to participate in the Guild 
contest. . . . Mr. Lindenmeyer demonstrated 
wood turning at a recent meeting at the home 
of H. M. Cobleigh. Six new members have 
joined the club. 

Capital Homecraft Club, Washington, D. C. 
The designing and construction of a project 
for entry in the Guild contest was the feature 
for a recent meeting at the home of Joseph 
Chlopicki, who has an exceptionally well-ar- 
ranged and well-equipped shop. . .. A number 
of new members have been added as a result 
of the successful exhibition held in a telegraph 
company’s window. Wood turning was dem- 
onstrated recently at the home of George C. 
Gadde. A barter and sale department has 
been organized. (Continued on page 106) 
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TO HOMECRAFTERS! 


New, Exclusive 
Projects by 
Famous Designers 


IG NEWS! For the third succes- 

sive year, Casein Company, mak- 
ers of CASCO, famous heatproof and 
waterproof glue, offers a Free Project 
Service to homecrafters. And for 
1937 it’s bigger and better than 
ever before! 

Here is the kind of projects home- 
crafters have asked for. We know 
because we asked them — thousands 
who built from Free Casco plans in 
1935 and 1936. 

We didn’t stop there! We retained 
famous authorities to design these 
“request” projects, assuring origi- 
nality of design and genuine useful- 
ness. And we have put these projects 
in simple, compact form...easy to 
follow...a pleasure to build...a joy 
to possess. 

Twenty-four exclusive projects in 
all—sailboat, kayak, surfboard, mod- 
ern tables and cabinets, inlaid card 
table, colonial desk, etc. Some for 
hand tools...others for power tools 
...some simple...others more chal- 
lenging to your skill. In this enlarged 
service you’re sure to find something 
you want to build. 





A New Class ‘*‘ Plover” Sailboat. One of a 
series of water projects designed by William 
Crosby, Editor of Rudder Magazine. 





Modern End Table Radio Cabinet. One of 
a group of eight modern tables, desks and 
cabinets by Gilbert Rhode, internationally 
famous fursiture designer. 


er HOW YOU GET FREE PLANS 


Fill out and mail the coupon below. You 
get by return mail an illustrated folder 
picturing and describing all 24 of these 
interesting projects. Take your choice. 
Then mark that choice on the green 
ticket which is in every 25c (or larger) 





can of CASCO. Each ticket entitles you 
to one FREE Plan. Plans come com- 
plete — not merely blueprints, but all- 
inclusive instructions. This Free Project 
Service is designed for you. Get your 
can of CASCO today. 


Hardware, Paint and Lumber Dealers Sell CASCO 





@ Save two cents. Service. 


Stick this coupon 





Name 






CASEIN COMPANY OF AMERICA, Inc. 
350 Madison Ave., Dept. PS237 

New York, N.Y. 

Please send folder about the FREE Project 


IMPORTANT 


Unlike ordinary glues 
and pastes which set 
merely by evaporation, 
CASCO sets chemically 
like concrete. Heat, 




















on penny postcard 
to get FREE fold- 
er describing all 


Address___ 





City 









moisture and rough us- 
age will not affect it. 
For permanence, use 








CASCO Projects. 
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CASCO on your next 
project. 
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LESS MOTOR ORIVE 


TERMS AS LOW AS 
$7 00 


A MONTH 


screw threads 


and toolroom, 






and abroad, 






Above: New cat- 
alog 15-K showing 
1937 Workshop 
Lathe in 8 Drives 
4 bed lengths. 







paid, 


- 
8 South Bend Lathe Works, 

§ 843 E. Madison St., South Bend, Ind. U.S.A. 

i Please send your new 1937 Cat g lo-K, 

| e of lat! ! 

. ( i Ww 

j ‘ 

| N 4 

- 

! " 








Used by all important 
Takes 38 practical attachments for milling, grinding, 
draw-in collet chuck work, and many other manufacturing jobs. 


plete specifications and details, 


Use the Coupon below! 


SOUTH BEND LATHE WORKS 


843 East Madison Street 
South Bend, Indiana, U.S. A. 





\ccision LATHES 


New 1937 south BEND 


PRECISION. LATHES 






A BACK GEARED 
SCREW CUTTING LATHE 


Sa 


No. 415-YA 914” swing by 3’ bed 
Vorkshop Bench Lathe with Hori- 
zontal Motor Drive, 44 h.p. Revers- 
ing Motor, Switch and belt tension 
countershaft as shown .. . $116 
$29 Down, $8a mo. for 12 mo.) 


THE new) 1937 model 9-inch 

Workshop Lathe isa 
Back-Geared, Screw Cut- 
Lathe with 
Twin Gear Reverse to lead 
Bearing 


ting Precision 


screw, Ball Thrust 
on Spindle, Longitudinal 
Screw Feed to Carriage, Pre- 
cision Lead Screw for cutting 


and scores of other important features. 


Especially recommended for fine accurate work in the plant, shop 


industries in this country 


Write for new Catalog 15-K shown here for com- 


Sent free post- 


en] 





No. 117-C 16” x 6’ South Bend Quick Change Gear 
Underneath Belt Motor Driven Lathe with 3-phase 
motor, reversing switch, complete as shown. Weight 
2300 pounds ...$779 


($155 Down, $40 a mo. for 17 mo.) 





5 OTHER SIZES—9’—11’”—13” 
SWING. In all bed lengths. 
$97 to $1200. 


~—15”—16” 
Priced 












HOME WORKSHOP CLUBS 


(Continued from page 105) 


Ship Craft and Model Engineering Guild, 
Cincinnati, Ohio. Interest is being stimulated 
in the various branches of model making, and 
construction will start soon on several gas 
model planes. The club plans to install a 
track layout for those interested in HO-gauge 
model railroading, the members furnishing 
their own motive power and rolling stock. 
Because of the interest shown, two meetings 
a week are being held in the club workshop. 
The club has several power tools, and a large 
jig saw was added recently. William Richards 
directs the club activities. 

Sunset Social and Hobby Club, Brooklyn, 
N. Y. The club celebrated its first anniversary 
with a handicraft exhibition. Robert Hasselo 
won the first prize—a year’s subscription to 
PoputarR SCIENCE MontHLty—with a model 
oi a section of an airplane wing. James Arnish 
was second with a workbench of his own de- 
sign and an electric shock machine. 

Louisville (Ky.) Homeworkshop Club. 
Plans are being made for participation in the 
Guild contest. Moving pictures have been 
shown at several meetings. 

Club des Artisans Amateurs, Trois Rivieres, 
P. Q., Canada. A group of members visited 
the home workshop of G. C. Richard, who 
gave a demonstration on the bench saw, 
planer, shaper, and band saw, and also ex- 
plained how to sharpen wood-turning tools. 

Saginaw (Mich.) Homecraft Club. Because 
of the enthusiastic participation of all the 
members, the club was able to exceed its goal 
and made nearly 500 toys for Christmas. 

Topeka (Kans.) Homeworkshop Club. 
Many of the members won blue and red rib- 
bons for exhibits at the Kansas Free Fair. A 
delegation from the Holton club attended a 
recent meeting. 

Craftwood Club of British Columbia, Van- 
couver, B. C., Canada. Approximately $500 
has been invested in tools for the club’s work- 
shop, which contains elaborate power equip- 
ment as well as hand tools. At present the 
members are making cupboards and furniture 
for the shop. Soon after the club was organ- 
ized, the members visited the Vancouver 
Homeworkshop and Wood Carvers Club of 
the same city. The officers of this new club 
are Joseph Henry Ruddick, president; Gary 
McGavin, vice president; John McLean, sec- 
retary; Phill Dobby, treasurer. 

Yakima (Wash.) Homecraft Club. Organ- 
ized in April of 1934 with ten members, the 
membership doubled in 1935, and during 1936 
the number of active men grew to 60 under 
the leadership of Floyd Norgaard, president, 
and Earl Brown, vice president. An amateur 
home workshop exhibition is held each spring. 

Lowell (Mass.) Homeworkshop Guild. 
Meetings are held on the second and fourth 
Tuesdays. One meeting a month is devoted 
to making one-evening projects, but speakers 
and other entertainment are scheduled for 
the other meeting. 

Winfield (Kans.) Homeworkshop Club. 
J. H. Douglas, manual training instructor at 
the local high school, gave a talk on furniture 
designing, glue problems, and wood turning 
recently. The club decided to hold local 
three-hour project contest and enter the win- 
ning design in the Guild’s national contest. 

St. James Workshop Club, Montreal, P. Q., 
Canada. Membership has increased to four- 
teen, and the club workshop has been im- 
proved. 

Home Workshop Club of Inde pe nde nce, 
Mo. Organized with seven charter members 
the club expects to have at least thirty when 
its drive is completed. Harold Riggins is 
president; Ellis Rauh, vice president; Lloyd 
F. Howe, secretary, and Earl Howe, treasurer. 
On the board of governors are the officers and 
Marion Keir, A. W. Budd, and A. F. 


| Baldwin. (Continued on pa ro?) 
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HOME WORKSHOP CLUBS 


(Continued from page 106) 


Galesburg (Ill.) Homeworkshop Club. 
Sixty-five members and friends attended a 
meeting in the shop of B. M. Kidder to hear 
a talk by Earnest Elmo Calkins of New York, 
noted advertising man, author, and hobbyist. 

Dover (N. H.) Homecraft Club. Fall activ- 
ities included a picnic attended by twenty- 
two members and many interesting meetings. 
At one meeting the president, J. C. Tonkin, 
gave a demonstration of soldering and ex- 
plained some of the problems involved. An- 
other night was devoted to old or unusual 
tools, and one member brought an axe of odd 
design made in Sweden. Settee benches for 
the club members to use at meetings were 
made at a special session held in the pattern 
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Signs like this are placed in hardware 
stores by the Hyattsville (Md.) club 


and cabinetmaking shop of the University of 
New Hampshire. Three types of toys—a doll’s 
cradle, a small chest, and a small wheel- 
barrow—were made in quantity for the Red 
Cross to distribute at Christmas. 

Coulee Dam (Wash.) Homeworkshop Club. 
Three new members have been admitted. 
They are K. S. Brown, a photographer; Leon- 
ard Engvall, who is constructing the fur- 
niture for his home; and J. S. Sowle. 

Great Falls (Mont.) Homeworkshop Club. 
The members made one-evening projects 
complying with the Guild contest rules and 
exchanged them at the December meeting. 
The best project will be entered by the club. 
... A recent meeting was held at the local 
Y.M.C.A. where the staff has decorated sev- 
eral rooms in various motifs. Work is now 
in progress on a Dutch room under the di- 
rection of the Y secretary, L. W. Upshaw... . 
Examples of metal spinning and work in 
plastics were shown at a meeting in the home 
oi Clarence Beaulaurier. 

Hyattsville (Md.) Woodworking Club. 
Several wooden signs of the type illustrated 
have been made and placed in local hard- 
ware stores and other public places. The first 
one was constructed by W. H. Koppialky, 
vice president. The smaller letters on the 
sign are made in strips of the desired shape 
and sliced off with the circular saw about 
14 in. thick. The lines of words are mounted 
on rabbeted strips and may be changed by re- 
moving the right frame strip. 

Edmundston (N.B., Canada) Hobbyists. 
A large number of Christmas toys were made 
for distribution to needy children. An ex- 
hibition is planned for February. 





ABOVE Drilling hole in glass 
bottle with brass tube oper- 

ating in a pool of turpen- 
tine containing No. 80 
Carborundum grains. 


RIGHT Removing 
projecting end of 
wood screw with 


mounted wheel 
without damaging 


surrounding wood 


surface. 


ABOVE Smoothing a hard metal welded 
joint with an Aloxite Brand Grinding 
Wheel. For soft metals a Carborundum 
Brand Wheel is used. 


MAIL COUPON FOR BOOK 
AND FREE SHARPENING STONE 





| rundum Brand Sharpening 














With your copy of the book 








you will be given free a 








handy pocket size Carbo- 















Stone in a leather case. 
Don’t delay. Act now. 
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ABRASIVE PRODUCTS fea 
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There are hundreds of 


ways to use Abrasives 





Get more fun out of 
your workshop 


You use abrasives to sharpen tools, of 
course. But it is amazing the number 
of actual operations that can be done 
faster and better with only a few extra 
abrasive products that cost but little. 
Here are illustrated but three from 
over a hundred short cuts shown in 
the new book described below. 


















Send for 90-page 
Home Workshop Book 


It describes in detail wood, metal and 
glass working with abrasives. Over 
40 clear illustrations. It describes the 
right wheels, discs, cloths and abrasive 
sleeves to use in every operation. It 
shows how to sharpen every tool in 
your shop. It is a complete manual. 
Enclose twenty cents to partially 
cover cost of printing, packing and 
mailing. 


(Carborundum and Aloxite are registered trade-marks of 
The Carborundum Company). 





THE CARBORUNDUM COMPANY 
Dept. P-2, Niagara Falls, N. Y. 


I enclose 20c (coin or stamps). Please send 
me your new book, “ Carborundum Brand Prod- 
ucts for the Home Craftsman”; also FREE 
Pocket Sharpening Stone. 


Name 





Street 


City 


“SRSRCRSEEECSEE REESE ES REEEE SEER eeeee 





Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 107 











A NEW 


Limited Edition— 


Get Yours Quick—Free! 
Now ready—Centra ensational new, 
mone aving BARGAIN BOOK of 
Cameras anc ipplie FREE « re 

est while the supply tasts! |!! 
trates latest development n phot 

aphy — offer dred f still a 

ie cameras, film ense hemi 
al everything photographic all 
at tremendou avine ‘ ran 
teed. Send coupon quick! 


EVERY MONTH You Get 
An AUTHORITATIVE 


ARTICLE On 
PHOTOGRAPHY 


i REE! 
ve r name on our Catalog 


wet 
List now a 


NEW PHOTOGRAPHK BARGAIN 
HOOK FREI wed t t ta 
« a specia « article 
© phase ft tomray ter 
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Most Complete Stock! 


money-saving prices! A few 
e ed fines: we t 
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tY BACK GUARANTEE! 
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We Take Your Old Camera 
and Equipment in Trade! 


a (Camera + 


Mail Coupon! 
Be tee a A Vi io ‘J ar 
quick! “~e t ; " ah 
CENTRAL CAMERA CO. 


230 S. Wabash, Dept. $-2 
Ciucage, U. S.A 
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Save on Film! 
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ate Fresh 
Low prices! 





LENSES FILTERS 
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MOVIE 
CAMERAS 
$15.75 


PROJECTORE 
to $175.00 
Bell & Howeal 





Exposure Meters 
$2.00 and up 


West Rewi Insto- 
t pe Flectrophot, 
Zeiss Diaphot, Leudi: 
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The momentary contact switch used to 
turn on the lights for the exposure is merely 
an automobile stop-light switch, which may 
be purchased from a dealer in auto supplies. 
The arm of this switch is extended with a 
3/16-in. brass rod. Drill a %-in. hole in the 
end of the brass rod; then machine or file 
the arm of the switch down to % in. and 
solder or ‘“‘sweat” it in place. Drill a hole in 
the top of the printing box where the exten- 
sion rod strikes, and adjust the height of the 


switch so that it closes contact when the 
lever arm is pushed down and the parts of 
the elbow catch snap together. Screw the 
switch in this position. 

An alternative method of extending the 
arm of the switch would be to use %-in. 
wooden dowel stock. 

The chain is fastened with small screw 


eyes, the length being adjusted to raise the 
platen and allow the lever to be raised in a 
vertical position. 
The wiring and arrangement of lights is 
shown in the diagram. One 25-watt photo-red 
lamp and four 40-watt lamps are used. The 
white cardboard reflector improves the il- 
lumination. Some builders of printing boxes, 
especially if only one or two lamps are used, 
insert a piece of flashed opal glass to diffuse 
the light more completely, although the au- 





USING MIRROR TO STUDY 
GROUND-GLASS IMAGE 


NE objection the 
film-pack camera is 


ordinary type of 
the fact that the 


to 


image on the ground glass appears upside 
down. For purposes of composition, an up- 
right image is sometimes desirable. This can 


be had quite simply by inserting a small hand 
mirror into the back of the focusing hood as 
shown 

If the mirror is placed at 45 deg., the 
entire image on the ground glass can be seen 


above 


by looking down at the mirror. A small hole 
may be punched in the top of the focusing 
hood, if desired, so one can look directly at 
the image HOWARD JOHNSON 


THREAD GLUED ON MODEL HULL 
FOR PAINTING WATER LINE 
WHEN it is difficult or inconvenient to use 


masking tape in painting a clean-cut water 
line on a ship-model hull, the same result may 


be obtained by fastening a very thin cotton 
thread to the dividing line by means of a 
light adhesive. The thread serves as a guide to 
keep the paintbrush from crossing to the 
wrong side and insures a much neater job 
than if the line is painted free-hand. This 
idea can be utilized for almost any kind of 
painted division lines on models or similar 


work.—HAroLp KROL_LL. 


small 





EASILY MADE PHOTO PRINTING BOX 


Continued from page 98) 


thor did not find it necessary to do this. 

The top is held in place with neat turn 
buttons—4-in. pieces of 1/16-in. brass cut 
from an old hinge, the holes being off center. 
Hinges could be used at the back, if preferred. 

Give the inside a coat of flat white paint 
and finish the outside with varnish or shellac. 


STOP-L 








Methods of making light-tight joints with ply- 
wood, and wiring diagram for the printer. R-1 
is a 25-watt photo-red lamp; L-1, L-2, L-3, and 
L-4 are ordinary 40-watt inside frosted lamps 


COVER INCREASES RANGE 
OF EXPOSURE METER 
HOTOGRAPHERS who use an exposure 


meter of the photocell type—and more 
and more amateurs are learning what an in- 
valuable accessory such an instrument 
sometimes find that the meter is useless be- 
cause the light value of the scene is entirely 
beyond the range of the dial. This may hap- 
pen, for example, in attempting to take a 
reading in the snow or at sea when a dazzling 
sun is shining, or if the principal object in a 
scene is unusually brilliant. 

It is easy to overcome such a difficulty, 
however, and increase the range of the 
meter in the higher light-value end by allow- 
ing only half the light to enter the cell and 
then doubling the reading obtained. Be care- 
ful to get the exact reading because any error 
is doubled. 

To find just how much to cover the meter, 
place it in a fixed position in relation to an 
electric lamp or other constant light source. 
Note the reading obtained; then slide a card 
over the front of the cell opening and reduce 
the amount of light until the new reading 
equals exactly half the former. The card may 
then be used as a pattern for making a cover 
like that illustrated below from aluminum or 
other light sheet metal 

Since this cover fits around the corner 
of the meter, it will rest in the meter case, 
ready for use when necessary 


1ISs— 





Meter with half cover in place so it can be 
used to measure light from very bright scenes 
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TWO WAYS OF MAKING 
CAMERA BELLOWS 


N MAKING bellows for a camera or an 

enlarger, I have used two methods. Square 
bellows are easier to construct and serve most 
purposes, but tapered bellows are sometimes 
needed as replacements. 

Square bellows. Spread enough lightweight, 
black cotton cloth on a table to form the 
lining, and paste a sheet of thin wrapping 
paper over it. Draw the plan of the folds as 
shown. Cut strips of stiff cardboard (not too 
heavy) 34 in. wide, shape the ends to 45 deg., 
and paste on the wrapping paper. Allow 4% 
in. between the stiffeners and along the edges. 
The outside covering can be made of thin 
leatherette or green shade cloth. Paste it over 
all but the flap, and let it dry under pres- 
sure overnight. Make all the creases, then 
paste the flap under the projecting stiffeners 
on the other side, and fold the bellows up. 

Tapered bellows. Make a form of wood the 
size of the bellows desired. As an example, a 
form for a 4+ by 5-in. plate camera is shown. 
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F FORM WHEN Oe i a ae os ae 
UT FLAT AND : 
ACING STIFFENER 


Tapered Bellows 


How to lay out square and tapered bellows. 
The latter are best made over a wooden form 


If the sides are marked on a piece of paper by 
tracing around the form and then rolling it 
over in order to outline each side successively, 
they will appear as shown. Make the stiffeners 
14 in. wide in this case. Paste them to the lin- 
ing after wrapping the lining around the 
form; then paste on the outside cover. Take 
care to allow some extra covering material at 
the front and rear for attaching to the en- 
larger or camera. Slip the bellows from the 
form and fold it up like an accordion. Pa- 
tience and care are essential for this opera- 
tion. If required for attaching the bellows to 
the lens board, cut a piece of cardboard for 
the front with a hole in it opposite the lens 
opening. 

3efore undertaking to make bellows at all, 
it is advisable to look around in local pawn- 
shops, because sometimes an old camera with- 
out a lens but with good bellows can be 
picked up at trifling expense. A friend of mine 
recently made excellent bellows out of a dis- 
carded accordion.—Gerorce A. SMITH. 


SIGNATURES ON PHOTOGRAPHS 

SIGNATURES and dates may be made to ap- 
pear in white on the face of photographs by 
writing them with a very soft lead pencil in 
a corner of the sensitized paper just before it 
is exposed. Expose and develop as usual. The 
lead-pencil marks will wash away, leaving the 
white paper beneath.—Ropert BRIGHTMAN. 
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Haven't you often wished for a picture 
of some precious indoor scene, such 
as that above? Get out your camera 
and take it now, day or night, with 
G-E MAZDA Photo lamps. 


It’s easy. If your camera has a fast lens FOR FAST CAMERAS FoR SLOW CAMERAS 
—F/6.3 or faster—use supersensitive 


film and G-E MAZDA Photoflood lamps Thy if lonight - LIKE THIS” 


No. 1. Good for dozens of pictures. 
25 cents list. 


> 
If your camera has a slow lens, open ‘ 
it wide, use supersensitive film and ee 
G-E MAZDA Photoflood lamps No. 2. A f 





Twice the light, three times the life. 
50 cents list. 








Put two G-E MAZDA Photoflood lamps in A 


asi 
and one in B. Place the lamps at the distances 
indicated. Tip shades to concentrate the light 

or use inexpensive paper reflectors. Then click 


the shutter as for a snapshot outdoors. 


FOR ACTION SHOTS, or with a box camera, FO ° 
use G-E MAZDA Photoflash lamps. Each lamp FREE FOLDER 


gets one picture. 15 cents list. Your drug store P| CTU | ig 4 Send for “‘How to 
Sms pic > 

or camera dealer can supply you. Snap I ictures at 
Night.’’ Write 


LOOK FOR THE MARK ee AT NIGHT General Electric 


for dependable light for picture-taking Co., Cleveland, O. 








GENERAL (%) ELECTRIC 


MAZDA PHOTO LAMPS 





FEBRUARY, 1937 Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 109 








CAR INSURANCE 
AT LOWER COST 


FOR 


CAREFUL DRIVERS 





OVER 130,000 CAREFUL 
DRIVERS ARE INSURED 
BY THIS COMPANY 


OU can secure Car Insurance at lower 
cost because we insure only careful 
drivers— 130,000 of them. 

We select only careful drivers because 
that means fewer accident losses to pay. 
This results in lower premium costs to 
you, the policyholder. This common-sense 
plan has saved our policyholders more 
than 50 million dollars since 1912. 

By insuring with Liberty Mutual, you 
may save money, you will obtain complete 
automobile protection, you will receive 
nation-wide service. If an accident occurs, 
we investigate promptly and pay claims 
fairly. No bother or red tape. 

If you are a careful driver, you will want 
to read our free booklet which gives com- 
plete details, and explains our convenient 
Deferred Payment Plan. With it we will 
send you a free estimate of 
how much you will 
Use the coupon below. No 
obligation. 


Save. f 


AUTOMOBILE 
INSURAN 





I d i 

I INSURANCE COMPANY  P-.S..2 | 

| 31 St. James Avenue, Boston, Mass. 
Without obligation, please send me free book | 
let which shows exactly how much careful 

| drivers can save on car insurance; also facts | 
about your convenient Deferred Payment 

| Plan for responsible car owners. [ 

| Name 

| Business Addres | 

| Town where car is kept | 

| Make of car Ni f Cyls | 


Model No Year 


Body type 


i 











HOMEMADE ELECTRIC ANEMOMETER 


(Continued from page 95) 


toy mechanical sets is clamped to the upright 
shaft as shown. This gear has three threads 


to 4 in. it is about 7% in. in length and is 
threaded for ™% in. of its total length. A set 
screw is inserted in one end as shown. As the 


hole in this gear is only 5/32 in. in diameter, 
it must be reamed out to fit on the 3/16-in. 
shaft. | 

The worm gear meshes with a small gear 
wheel clamped on a 
short shaft and sup- 
ported by two 1/16- 
in. brass ears, 
which are drilled to 
form two. simple 
bearings. These are 
bolted or well 
dered to the upright 
casing or body of 
the anemometer. The 
gear wheel itself has 
an outside diameter 
of ¥% in. and has 
eight teeth. 


sol- 





An anemometer 
with the cup sizes 
and arm lengths 
used in this one will Buzzer, transformer, 
revolve approxi- and switch, as mounted 
mately 500 times 
with the passage of one mile of wind. In 


order to find the current wind velocity, it will 
be necessary to reduce the mile readings to 
1/60 the total wind mileage; therefore our 
anemometer must close a contact every 8 
turns instead of every 500, allowing 20 turns 
loss for friction. In this way it will be neces- 
sary only to find out how often the cups re- 
volve 8 times in one minute, each 8 turns in- 
dicating 1/60 of a mile of wind. 

A small screw on the gear shaft closes the 
contact for every turn of the gear wheel by 


rubbing against a small strip of brass as 
shown. The contact and the gear are pro- 
tected from the weather by a small cover 
made of thin galvanized sheet iron or brass. 
The bottom of the anemometer is fitted 
with a set screw so that it may be mounted 
on a 1-in. pipe support. 
A buzzer and transformer or dry cell should 
be connected with the anemometer as shown. 
To find the wind velocity, it is necessary 
only to turn on the current with the switch. 
The number of buzzes in one minute indi- 
cates the wind velocity in miles per hour. 
The finished instrument requires reasonable 
care, and the bearings should be oiled oc- 
casionally with clock oil. The whole mechan- 
ism should be cleaned twice a year in gasoline. 


4 SWITCH 
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BINDING POST ON 
CONTACT SPRING 


BINDING POST 
ON BASE OF 
ANEMOMETER 








BELL- RINGING BUZZER 


TRANSFORMER , 














The number of buzzes a 


The wiring diagram. 
minute shows wind velocity in miles an hour 


BATTLE-CRUISER TURRET HOLDS CIGARETTES 


Continued from page gt) 


carry the size shown. Take a small 


piece of waste stock from the turret and use 


stores 


it as a spacer. Place the ends of each staple 
in a vise, allowing it to extend the width 
of the spacer. Remove the spacer, bend the 
brad at right angles, and the rung is in the 
proper shape. Then, instead of using pins, 
merely drill snug holes and solder all rungs 


at one time from the inside. 

The doors can be made of the same stock 
as the turret. Bear in mind that they repre- 
sent openings through which men are re- 
quired to crawl, so their small size is in actual 
proportion. The corners are rounded and all 
edges are beveled. Hinges and an L-shaped 
handle may be added, if desired 
HE “ears,” which are sighting and range 

devices, are quite tricky to build and at- 
tach. They leave the turret on a horizontal 
plane and join the turret on the curved por- 
tion of the sides. It is easier, and probably 
better, to complete both before attempting 
to attach them. The shafts are flat on top 
ind bottom, with front and rear rounded. 
\ piece of flattened tubing will serve very 
well. The ends are squared off, and the win- 
should be made to the size and shape 
shown on the front view, to be attached last. 
The taper is on the top and bottom while 
the sides are vertical. This assembly may be 
made over a wood block template or in any 
suitable way, then filed down to shape. The 
edges here, as well as all edges on the turret, 
should be straight along the joint, but filed 
enough to remove the sharp edge effect. The 
window hole may be beveled, and the “glass” 
should be metal. 

The cigarette 


dows 


box is merely a metal box. 





The cut-outs fore and aft are finger holes 
to reach the bottom row of cigarettes. The 
forward end has a bumper or silencer, made 
by threading rubber tubing over brass rod 
and bending the ends into holes in the box. 
The ends of the rod should be soldered after 
the tubing is clamped down, or squeezed. 
Clamp snugly enough so the stress of the 
tubing will be up; this will prevent the sol- 
der from giving way should the top fall 
There is a small space available in the curved 
back of the turret to build up a counter- 
weight, which should be near the top, inside. 

The entire turret should rest on a barbette, 
which is represented by a 3-in. outside diam- 
eter brass pipe or slightly smaller size. It 
might be a little neater if the pipe extends 
slightly into the wood, which will make the 
painting easier. Three or four wood screws 
countersunk through the bottom of the cig- 
arette box will be ample to secure the turret. 

The turret may be made to rotate, just as 
the prototype does, and if so the barbette 
should be similar to the one shown. 

The deck should be about the size shown 
and of any suitable light wood. The plank- 
ing is scribed with a sharp, hard pencil and 
straightedge rather than cut with a knife 
The pencil will leave enough color to give 
the proper effect and will also serve to spot 
nail holes, which tend to improve the appear- 
ance if applied evenly. Four rubber knobs or 
chair glides are required under the base. 

The entire turret should be painted a light 
gray, but the guns may be a trifle darker. 
The recoil cylinders and the windows in the 
“ears” are black. The deck may be finished 
with clear lacquer or white shellac, and it is 
suggested that the turret and base be painted 
separately. The interior may be of grav or 
some brighter color such as red or yellow. 
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CENTRAL CONTROL PANEL 
FOR MODEL RAILWAY 
THE control apparatus for a good-sized 
model railroad system—transformer, rheostat, 
whistle controller, numerous switch controls, 
and possibly other items—looks much neater 
and is a great deal more convenient when e 


grouped together and solidly fastened in a 
central unit of the type illustrated. win 


Any sort of light wood may be used for 


the cabinet, the dimensions of which are gov- 
—S im = Xa ) a 
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erned by the size of the apparatus. 

A standard train rheostat may be mounted 
on the panel instead of the radio rheostat, 
although the latter is better looking. The 
rheostat should have a resistance of about 10 





RED GREEN SWITCH-CONTROL 
PUSH BUTTONS 


RA U 
TR 















RED WASHERS GREEN 
BUTTON GUTTON 
Pubh-button 
Details 








Control-Box ~ 
Standattd Control Assembly 


Switchboard and cabinet, and a detail of the 
compact type of homemade push-button control 
used in place of the standard ready-made unit 


ohms and be of the power type, capable of 


? 


carrying about 25 watts. The one used in 


the original model was taken from a 1924 S Cc oO U T 
storage-battery radio. The resistance coil was 


mounted on porcelain. The capacity was un- NOW, you can have the machine you've been waiting for—a real, 


known, and undoubtedly somewhat less than : ’ ‘ . . . 
25 watts, but it is a sensible precaution to twin-cylinder motorcycle at the lowest price in American history — 


buy a rheostat of sufficient size to take care and it’s an Indian, of course! 
of equipment that may be added from time The new Indian Junior Scout is easy to handle—starts with the 
to time. . j 
The fuse is a piece of lead foil or tin foil kick of the starter—packs plenty of power and pep to whizz you 
about 3 in. long by 36 in. wide, fastened as along up with the leaders. And it’s as economical to run as it is to 
shown under clips bent from a stiff wire. It b You'll 70 miles to th ll i] 
is connected between one lead of the trans- uy. Youll get , miuies to the galion easl y- 
former and the track, to guard against ex- Why wait? Enjoy the fun and thrills of soaring over the open 
rena ae = _— pase sagt pie will road on your own motorcycle. Visit your Indian dealer today. Look 
blow. It should be made approximately half at this magnificent engineering triumph. Your dealer will tell you 
again as wide as is necessary to take the full how easy it is to buy the Junior Scout, or any of the many other 
current of the system when the train is carry- Indi del ts d ho ou c t fin 
ing full load and running at maximum speed. ndian modeis, on easy payments an w you can got a ine 
The push buttons are used instead of the RIDER’S HELMET and INDIAN PIN absolutely FREE 


switch controls furnished with the set only — 


because they are more compact. | > 
The panel is mounted far enough forward | 
in the box to cover the connections on ( ; =) MAIL THIS COUPON TODAY! 
ae 


when you place your order. Or, if you prefer 


transformer and whistle controller. Radio 
panel material is used; it is easily cut with a 
hack saw, and the edges smoothed with a mill 
file—JouHN L. Story. 


: RAZOR HONE GIVES KEEN EDGE 
TO FINE WOODWORKING TOOLS 


A TEN-CENT razor hone, which is nothing 
more than a very fine oilstone, will prove a 
valuable aid to the man who likes to give 
his woodworking tools the keenest possible | RIDER'S HELMET and PIN! 

. . This smart, snappy rider’s 
i edge. Sharpen the tools in the regular way, | helmet free when you buy 
then give them a few strokes on the razor your Indian motorcycle. 
hone. This gives a razor-sharp, long-lasting 
edge suitable for the finest kinds of work. 

The same type of razor hone can be made 
into handy little slip stones of special shapes, 
; such as are needed for sharpening gouges, 
wood-carving tools, and the like. Just break 
the stone to an approximation of the desired 
shape, and bring it to final form on an or- 


dinary bench grinder—H.V.L “| N D | A N 
hace 
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MOTOCYCLE CO., Springfield, | Mass. 
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PIPE "BUSTS) UP” 





..- then he switched 
to the brand of 
grand aroma 











GURGLY pipe stuffed with wife- 
A strangling tobacco can wreck a 
love-nest. So keep your briar clean 
and tidy, reader; fill it only with Sir 
WalterRaleigh’sfragrant, sweet-smell- 
ing mixture. Sir Walter is Burley, all 
Bu ley . Kentucky Burley. A supreme 
combination of leaf, easier on your 
tongue and the other half’s nose. 
Well-aged, slow-burning, cool. And 
quite a bit milder: we've blended it for 
the man who wants to save his throat 
(as well as his sweetheart). Try it. 


SIR WALTER 


RALEIG 


— 





FREE bookle: tells how to make = 








your old pipe taste better, sweet- 
er; how to break in a new pipe. Ry T0 
Write for copy today. Brown & AKE 
Williamson Tobacco Corporation, t CARE 
Loutsvill kK tuck 1) ‘ ‘ 
| YOUR Pipe 
TUNE IN JACK PEARL (BARON MUNCHAUSEN) 


NBC BLUE NETWORK, MONDAYS 9:30 P.M., E.S.T. 
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REPLACING OLD LIGHTING FIXTURES 


that connects to the outside socket terminal, 


(Continued from page 82) 
round surface type outlet boxes are not rec- 
ommended for wall fixtures because the latter 
are usually supplied with very flat and shal- 
low back plates, which allow so little space 
for the wire joints that a box at least 1% in. 
deep is essential for proper installation. 

The completed outlet with wires connected 
is illustrated in one of the photos. A switch- 
box bar has been placed across the box and 
secured with 6-32 screws. This has a \%-in. 
pipe-size tapped hole in the center, which re- 
ceives a nipple for holding the fixture to the 
wall. One wire coming out of the box, it will 
be noted, has a band of white adhesive tape 
wrapped on it. This was found after testing 
to be the ground- 
ed conductor and 
re- 


connects, as 





How the gas-pipe plug 


is set and tightened 





quired by the “Code,” to the outside or shell 
side of the socket. The white or tracer-marked 
fixture wire is usually the one in every fixture 


so this white fixture wire connects to the 
white banded outlet wire as shown. 

The method of testing wires of unknown 
polarity to find the grounded conductor is 
given in one of the sketches. In modern wir- 
ing systems, wires with different colored in- 
sulation coverings are used to identify ground- 
ed and ungrounded wires. To test for polarity, 
a socket with a lamp and two wires is used as 
shown. Any gas, water pipe, or other ground- 
ed object may be used for one contact. If the 
switch box itself is touched by the gas pipe at 
the back or otherwise, it can be used for the 
test. With the power on the wires under test, 
touch one test lamp wire to the gas pipe and 
the other to each outlet wire. The one from 
which no light can be obtained is the ground- 
ed conductor and should be marked as pre- 
viously explained, and the power shut off. 

When the grounded wire has been con- 
nected, the other or live wire is connected 
to one wire from the switch, and the other 
switch wire attaches to the other socket wire, 
thus completing the circuit. Be sure to solder 
all joints after thoroughly cleaning the copper 
ends by scraping with a knife, and twisting 
them up tightly. Both rubber and friction 
tapes should be applied over the soldered 
joints. 

In the photograph of the completely in- 
stalled sconce, note how tightly it fits against 
the wall because of the generous space pro- 
vided by the switch box for the joints. A 
decorative flame-type lamp and “drip” can- 
dle slip carry out the pleasing effect. Note the 
knob in the center that screws on the nipple, 
clamping the fixture tightly; also the tiny 
“pin” switch just below that controls the 
lamp. As a safety measure, have all electrical 
work inspected by local authorities when com- 
pleted.—Harotp P. SrTranp. 


REMOVING BROKEN KEY FROM LOCK IN DOOR 


N THE cheaper grades of mortise locks, the 

key will sometimes snap off in the lock 
when an attempt is made to open the door. 
Inexperienced or workmen often 
chisel free the keeper plate in the door jamb 
to enable the door to be opened. This is a 
poor method because it leaves a botched job, 


careless 


to say nothing of 

the time and trouble 

required in patching & 

the wood and 

matching the finish ’ 


The following meth- 


od leaves the door 
and trim in its orig- 
inal condition, with 
no patching to be 
done 

First, remove the 
door knob and the 
escutcheon plate. 





Then remove 
much wood as pos- 
sible from around 
the kevhole without 
showing the 
when the escutcheon 
plate is later 
placed. Drill a series 
of holes in the lock 
casing you have ex- 
posed If the casing 
Is Cast iron, the 
holes may be spaced a little apart and the en- 
circled section snapped out with a smart rap 
by using a nail set or a punch. If the casing 
is Sheet metal, the holes will have to lap each 
other in order to remove this section. This 
exposes more or less of the inside of the lock, 
and usually it is possible to grasp the broken 
key with a pair of slim pliers and throw back 
the bolt of the lock. The bolt was probably 


as 


loss 


re- 


Drilling holes so lock 
parts can be exposed 





binding on the keeper plate and that caused 
the key to break; therefore, when throwing 
the bolt back, gently pry the door up and 
down with a wide chisel placed between door 
and frame, sill, or head, depending on the di- 
rection of the trouble. If the key cannot be 
grasped, you may be able to raise the lever 
tumblers and force the bolt back. 

Even if it is necessary to spoil the lock 
completely, it will be found cheaper to re- 
place the lock with a new one than to chisel 
the keeper plate free and patch the jamb. 

Before the job is completed, the cause of 
the bolt’s jamming should be found and elim- 
inated.—R. L. 


REPAIRING FIREPLACE 


(Continued from page 82) 


smoking, the wind shelf probably needs clean- 
ing. This shelf is at the bottom of the chim- 
ney, just above the throat. Its job is to catch 
descending currents of air and turn them back 
so they go up with the ascending current 
from the fire below. When the shelf gets 
piled full of soot, the air slides right down 
over the pile and on down into the fireplace, 
where it drives smoke out into the room. 

To get at the shelf, first remove the mov- 
able damper leaf. It is fastened to the damper 
control rod by some device, usually a cotter 
key. Take out the key and unhook the con- 
trol from it. Now tip one end up the chimney 
and remove the leaf down through the throat. 
The wind shelf then may easily be reached 
for cleaning. A good time to do this job is 
right after a rain when the soot is moist. If it 
is dry, wet it down before trying to remove 
it. Using an old scraper or a piece of stiff 
metal, scrape all and ashes from the 
shelf and let it fall on papers spread out in 
the fire box.—D. C. MaArsHALt. 
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ANVIL MAKES FIRM BASE 
FOR BENDING JIGS 


S A RULE the shop anvil is so securely 
placed that it makes an ideal base for 
light bending jobs for which there is no 
special equipment. For applying horizontal 
pressure in bending light rods and for other 





is bolted on the 
anvil to hold a variety of bending fixtures 


A section of channel steel 


similar uses, a section of channel steel, bolted 
through the anvil hole, forms a solid anchor- 
age for the necessary bending devices. Select 
a channel the flanges of which closely hug the 
sides of the anvil as illustrated to prevent any 
side movement.—JosEPH C. COYLE. 


TURNING A BUFFET SET 


(Continued from page So) 


base with a carpenter’s chisel as previously 
explained. 

Assembly. Return the improvised chuck 
with the bowl attached to the head of the 
lathe. Put a little glue on each side of one 
of the white holly squares laid aside with 
the pedestal; then slip the square over fhe 
dowel on the upper end of the pedestal. Glue 
the dowel into the bowl. Repeat the pro- 
cedure for the base. 

Remove the cup center from the tailstock 
of the lathe and screw the shank of the 
tailstock into the faceplate opening on the 
base. Take the set screw from the faceplate 
so that the plate can revolve on dead center. 
Oil the shank to keep it from heating. 

With a spear-point chisel, shape the holly 
rings. To clean the walnut dust from the 
various rings of white holly, use very fine 
sandpaper. Sand only the holly and be care- 
ful not to touch the walnut. 

Finish the base and pedestal in the usual 
way with shellac and a little oil applied with 
a pad as in French polishing. 

The candleholders. These are exactly the 
same dimensions as the base and the pedestal 
of the bowl and are made in the same man- 
ner, except that there are no white holly 
rings at the top of the sticks. Before the 
turning of the sticks is begun, drill a 7%-in. 
hole to a depth of 1 in. in the top end of the 
stick. This hole must be centered. 


Place a 7-in. white pine dowel in the 
hole. Put the stick in the lathe with the 
dowel at dead center of the lathe. Turn to 
shape as in Figs. 3, 4, and 5. Finish with 


shellac and oil. 

The candles. Two pieces of white pine, 
1 by 1 by 12 in., are used in turning the 
candles. Drill a 1/16-in. hole %4-in. deep in 
the end of each for the wick. When in the 
lathe, these holes should be at dead center. 
Turn to shape as in Fig. 6. Use heavy cord 
for the wicks, gluing them into the end holes 
of the candles. Coat with two applications 
of white enamel. When dry, apply lacquer 
to about 6 in. of the center of each stick and 
dust with gilt. 

Finish. All pieces with the exception of the 
candles should be given several applications 
of floor wax and polished with soft cloth 
after each application until the desired high 
polish is obtained. 
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American Industries 
Use Delta Tools 


You take no chances when you buy Delta tools. These 
machines have proved their worth in thousands of toolrooms, 
machine shops, production lines and industrial shops of all 
types and size. You will find that there are more Delta tools 
used in industry than any tools of the same type made by 
all other makers combined. Read the roll call of Delta 


users. It speaks for itself! 
NEW BELT SANDER 


For the first time—here is a correctly 
engineered belt sander and finisher of 
6-inch capacity. Equipped throughout 
with self-sealed New Departure ball bear- 

ings lubricated for the life of the bearing. 

Completely enclosed and guarded which 

29 means safety and 
permits practi- 
cally complete re- 
moval of dust by 
suction system. 

May be equipped 

with a fence, back 

stop or tilting 
table to suit any 
sanding or finish- 
ing operation. 

May be operated 

vertically or hori- 

zontally. Priced 
unusually low. 

Get the full 

story in the 

New Delta 

Catalog. 





























A COMPLETE LINE OF 
LOW-COST TOOLS 


3e sure to see ALL the new Delta tools: 
The revolutionary new 17-in. Drill Press, 
the new precision 4-in. Jointer and 11-in. 
Drill Press, new 10-in. Band Saw and im- 
proved 14-in. Drill Presses and 14 in. Band 
Saw, in addition to many new and im- 
proved accessories. 


Send for 


CATALOG 


ee It is crowded with interesting illustrations and 
descriptions of the complete Delta line. Points 
out in detail the important features of Delta 
design. And also the new 32-page book No. 3 
of “Practical Delta Projects’ crowded with 


new and “out of the ordinary” things to 
make— with many photographs, working 
drawings, and easy-to-understand _ illustra- 
tions. Simple, complete instructions make 
every project easy to follow, Every crafts- 
man should have this book. Send 10c with 
coupon for Delta 


Project Book No.3. 
1937 Delta catalog 





Home Shop 


MANUFACTURING COMPANY ' ( 
600-634 E. Vienna Ave., Milwaukee, Wis. 
IMPORTANT: Outside of Canada, 


United States and its possessions, Delta 
Tools are known as “TAUCO” Tools. 
Tauco tools are identical in every re- 
spect to Delta Tools. 
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THE ROLL CALL 


Below are listed a few of the 
thousands of industrial plants 
using Delta ‘‘Quality’’ 
Motor-Driven Tools. 

The Owens-Illinois Glass Co, 
Sikorsky Aircraft Corporation 
General Electric Company 
Underwood Elliott Fisher 
AC Spark Plug Company 
Eastman Kodak Company 
United States Bureau of Mines 

Agfa Ansco 

Frankford Arsenal 

General Motors 

Dodge Brothers 

Hudson Motor 

Chevrolet Motor Company 
Fisher Body 

Continental Motors 

Packard Motor Car Co, 
Chrysler Corporation 

U. S. Rubber Products, Ine. 
Fairbanks-Morse Company 
Ramsey Accessories Mfg. Co. 
Republic Steel Corporation 
Graybar Electric Company 
Truscon Steel Company 
Firestone Tire & Rubber Co. 
Mallinckrodt Chemical Co. 
International Shoe Company 
Caterpillar Tractor Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Co, 
Pittsburgh Plate Glass Co. 
United Air Lines Trans. Corp, 
turd Piston Ring Company 
Allis Chalmers Company 
Kimberly-Clark Corporation 
Pan American Airways 


Co. 


\Winneapolis-Honeywell Reg. Co, 
American Woolen Company 
Iver Johnson’s Arms & Cycle 


Simonds Saw & Steel Co. 
Wickwire Spencer Steel Corp. 
E. I. Du Pont de Nemours & Co, 
Iron Fireman 

Stanolind Pipe Line Company 
National Stamping Company 
General Household Mfg. Co. 
American Insulator Corp 
Sterling Manufacturing Co. 
Quaker Oats Company 

The Procter & Gamble Co. 


General Fire Extinguisher Co, 
The Federal Gla Company 
The Norris Manufacturing Co, 


American Roller Bearing Co, 
tridgeport Thermostat Co. 
Rassick Company 

Mallory Electric Company 
Chance-Vought Aircraft 
Illinois Wire & Mfg. Co, 
Folmer Graflex Corporation 
Gleason Works 

Geophysical Research Corp. 
Arrow of Brooklyn 

Holley Carburator Company 
Ralston Steel Car Company 
Federal Glass Company 

New York Wire Cloth Co 





American Thermometer Co, 
Balder Electric Company 
Killark Electrie Company 


Knapp-Monare 
McQuay Norri ri 
talston Purina Company 


h Company 


Sunnen Products Company 
Zenith Carburetor Company 
Detroit Lubricator Company 
Gas Machinery Company 
Crucible Steel Castings Co. 
White Motor Company 
Winton Engineering Company 


Hoover Company 

Warner & Swasey Company 
Linecon Engineering Company 
Pet Milk Company 

Chicago Southern Air Lines 
Ohio Injector Company 
Twin Coach Company 
Stewart Die Casting Corp. 
Dry Zero Corporation 
Federal Laboratories 
McKeesport Tin Plate Co. 
The Foxboro Company 
Mossberg Pressed Steel Co, 
Taft-Pierce Company 








< St Ta A a a GO A Gee Geo 
DELTA MANUFACTURING CO. 
mailed postpaid. yssesse E. Vienna Ave., Milwaukee, Wis. 


I enclose 10¢ (stamps or coin) 

one copy of the new 1937 Be 

Project Also place me 

1937 Delta catalog of quality 
| rested in Delta Tools for: 


C2 Industrial Use CZ School Shop 5 
) Check here if you are a Delta user now. 


on your 


when answering advertisements in this magazine, 


Dept. B237 


for which please send me 
book No. 3 of “Practical Delta 
mailing 


list to receive 


motor-driven tools. I ang 


States. 
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NEW-TYPE 
BATTERY 


GUARANTEED AS LONG 
AS YOU OWN YOUR CAR 


Be RL iy CCE NIGER ESS, BESS TOC RR IEEE. oo 


STRONGEST BATTERY 
GUARANTEE 
EVER WRITTEN 


No matter how long you own 
your passenger car—no matter 
how far you drive it—if the 
Goodrich Kathanode Electro- 
Pak vou buy for it fails to give 
satisfactory service in that car, 
The B. F. Goodrich Company 
will replace it without charge, 
as clearly stated in the written 





guarantee. 


ALL OUT OF GAS—DRIVES TWO 
BLOCKS TO FILLING STATION 
And that’s possible. In an actual road 
test, certified by Western Union, the 
Goodrich Kathanode Electro-Pak 
pulled a 3150-lb. car 1836 feet m lou 
gear and on battery power alone! 








SPUN GLASS RETAINER MATS 
LIGHT AS A FEATHER... Feather- 
light spun glass retainer mats give 
long lite to this new Electro-Pak, 
assuring steady flow of current—pre- 
venting the loss of active power- 
producing materials in the plates. 





Goodrich 
y oe ie 


THE ONLY BATTERY WITH THIS 
POWER-SAVING TOP COVER 
This exclusive Top Cover shields all 
exposed points—protects against acid 
spray, dirt, corrosion, short circuits. 
It keeps Electro-Pak's extra power 
locked in. Get one today at your Good- 
rich Tire and Battery dealer's. 


Goodrich 


Qe KATHANODE eve 
Lectrolek BATTERY 























sequence, only to have the director order 


HOLLYWOOD IMPROVES ON NATURE 


(Continued from page 59) 


Direction of large mob scenes on these far- 
flung locations requires up-to-the-minute 
scientific aids. For example, no man shouting 
through a loudspeaker system could bring 
three columns of movie soldiers, scattered 
over a three-mile radius, into the range of the 
cameras together; but radio turns the 
trick. 

During the filming of a movie battle re- 
cently, 500 defending soldiers awaited a sched- 
uled attack. Hidden from the cameras, an 
equal number of the “enemy” waited for the 
call to advance. At last, cameramen and 
sound technicians reported ready, and the 
director turned to the radio operator, sitting 
at his portable equipment near-by. 

“Call for action,” he ordered. 

Into the high-frequency transceiver, a com- 
bination speaking and listening unit which 
permits two-way conversation, the operator 
poured forth commands: 


ee NE hundred men in Unit 1 advance. 

Unit Leader 2, count ten seconds and 

bring his men into the valley. Units 3, 4, and 

5, follow five seconds later. O.K.., boys, let 
her go.” 

As the director spoke, five cameras began 


to roll. Two took in a broad sweep of the 
panorama, showing the “enemy” coming 
down out of the hills, while the others 


grabbed close-ups of individual columns 
through telephoto lenses. 

Here and there, in the valley, hidden by 
swirling dust, small groups fell behind. From 
each, a leader descended and bent low over a 
pit dug in the earth. In each pit had been 
placed a short-wave radio receiving set. As 
the battle raged, the director again called for 
these stragglers to rush into the fray 

In filming scenes in snow, each day brings 
a new battle with nature. A director com- 
pleted a set late one afternoon, intending to 
start shooting the following morning; when 
he looked out from his bunk house next day, 
the set had virtually disappeared under a 
heavy snowfall. Five weeks elapsed before the 
actors could use the set as a background. 

Under combined conditions of altitude and 
forest, particularly in snow, the camera can 
work only one hour in a day. Since snow may 
fall between scenes, obliterating much of the 
scenery, it becomes the responsibility of the 
film cutter in Hollywood to match shots so 
that the public is unaware of the deception. 

Nature sometimes cracks down on film 
companies with a vengeance. The cameramen 
and technicians who went into the Idaho 
forests, expecting to finish their jobs and re- 
turn to Hollywood within four weeks, were 
still there three months later, laboring to get 
the picture “in the can.” For eight weeks they 
were marooned, 100 miles from Lewiston. A 
dog team brought them fresh milk and mail 
once a week, over a 100-mile snow-covered 
trail. Three locomotives which had drawn 
their train into the woods were snow-bound, 
but the company was assured a meat supply 
by a small flock of sheep, which had been 
carried in to guard against just such an emer- 
gency, 


NE director recently called for the imme- 

diate filming of scenes showing an airport 
in the desert. Since time did not permit the 
company to travel a long distance, the com- 
pany moved to a flying field in the San Fer- 
nando Valley, north of Hollywood, where 
they found a range of hills facing the cam- 
eras. Here the special-effects expert not only 
obliterated the hills by throwing up a smoke 
screen of neutral color which did not photo 
graph, but also produced fog as a background 
for close-up scenes. Cameras ground out the 


“cut” when an actress complained of the 
odor of the fog. 

Ten minutes later, the cameras were turn- 
ing once more and the actress who had ex- 
pressed displeasure at the noisome fumes went 
through her part breathing an orange-scented 
fog. Special-effects workers had discovered, 
when experimenting in the studio laboratory, 
that they can go nature one better by creat- 
ing fogs of any scent. They have produced 
lemon, sassafras, and orange fogs for several 
recent pictures. An ingenious machine pro- 
duces white or black smoke or fog, and damp 
or dry mists, by spraying varying amounts 
and kinds of oil, or bubbling air through 
chemicals. 


HENEVER a script calls for scenes be- 

side or under the sea, property men 
know they must “piece out” nature with any- 
thing from scattered grass to hundreds of arti- 
ficial palm trees. Sheltered beaches on Santa 
Catalina Islands have appeared in more pic- 
tures of the sea than any other setting, and 
have represented nearly every tropical island 
ever filmed. Almost overnight, studio carpen- 
ters “plant” papier-maché palms whose leaves 
wave realistically in the breezes, build high 
prows on ancient sailing vessels, and construct 
war canoes so that Hollywood extras may be- 
come man-eaters of the South Seas among 
what appear to be natural surroundings. 

Off the Catalina coast, too, divers often 
have crawled around the sunken wrecks of 
windjammers, planted from barges so that 
their rotting hulls might face the sun and re- 
flect all the light possible. Were it not for in- 
genious cameramen and their devices, such 
scenes could not be filmed. 

Ordinarily, no lights are used in these un- 
dersea shots. The other day, a cameraman 
descended in a darkened diving bell, his cam- 
era looking out through a square of glass. 
Suspended from a series of ropes, metallic re- 
flectors cast sunlight on a sunken ship, while 
eerie shadows played across the waving grasses 
—stalks of green celluloid attached to weights 
which caused them to stand upright. In it- 
self, the scene would have revealed only a 
stretch of sand, with a helmeted actor moving 
easily toward the gaping hole in the wrecked 
ship; by the aid of the weighted grass and 
light, the camera caught the illusion of a diver 
exploring the sea bottom near a tropical isle. 

Under proper conditions, a movie camera 
can see 200 feet through sea water. Only near- 
by objects are in sharp focus, however, and 
only in the rarest cases can underwater action 
be photographed without the aid of lights. To 
overcome this problem, one cameraman de- 
vised a diving bell in which he descends. He 
sits in a saddle, his legs dangling in the water 
beneath. When he reaches the bottom, he 
walks along the rocks or sand, under the bell, 
and directs the placing of the reflector by tele- 
phone. Within his dark air bubble he can 
swing his camera in any direction, catching 
whatever action may develop. 


ATURE is more exacting in her demands 

for undersea photography than for sur- 

face scenes. Whenever a script calls for a 

scene to be played, say, 100 feet below the 

waves, the camera is placed twenty-two feet 

down, to avoid reflections from waves. Oddly, 

the cameraman finds more difficulty in exclud- 

ing things not wanted than in photographing 
the scene itself. 

Many of these difficult scenes could be 
filmed in miniature, on sound stages, or in 
tanks of water. But the movie producers are 
trying for realism these days, and chances are 
the complicated outdoor stunts you see at 
your theatre really were photographed out- 
doors 
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MODEL RIVERS SHOW WAY 
TO FLOOD CONTROL 





(Continued from page 31) 


| 
| 
| 
| a battery of manometer tubes, in which the 
| height of the liquid column in each tube rep- 
| resents the pressure at the point in the model 
| from which the tube leads. 

| Sometimes it is necessary to know how the 
water is moving in different parts of a column 
or stream. To show this, the currents are 
made visible by introducing streams of a dye 
such as potassium permanganate into the 
water. The colored streaks can be observed 
and photographed. One problem that was 


f worked out with the aid of dye was the prop- 
i er design of a concrete corner around which 
i water must flow to pass over a dam. 


H NOTHER interesting model shows the 
: Tygart River Dam, the first flood-con- 
| trol dam for the Pittsburgh region. It is a 
/ vertical section of the dam in the direction 
parallel to the water flow. Heavy glass walls 
enable the action of the water to be seen and 
photographed, as it rushes down the dam and 
strikes the “cushion pool” at a velocity of 
sixty-seven miles an hour. The engineers are 
trying to determine, from model studies, 
whether the bottom of the cushion pool 
should be paved to check erosion. 

Nowhere else in the world can there be 
found a research set-up like that in another 
building of the Carnegie Institute group. 
Here hydraulics experts are learning, with the 
aid of an unusual machine, why the outlet 
conduits of so many dams fail, and how such 
failure can be prevented. 

Water rushing through a concrete tunnel 
at high velocity sometimes attacks the tun- 
nel, usually at a point near its entrance, and 
tears the concrete away. The reason for this 
is that a vacuum is formed between the wa- 
ter and the walls of the concrete. This vacuum 
builds up and collapses, perhaps several thou- 
sand times a minute, subjecting the concrete 






























































to a hammering action that causes it to wear 
away and form cavities. 

To find out how this can be prevented, a 
machine in which water is circulated through 
a scale model of a conduit under vacuum was 
assembled. A centrifugal pump circulates the 
water, and a vacuum pump lowers the pres- 
sure in the system. The model conduit, made 
of concrete and mounted beneath a window 
of high-strength glass, is one fifteenth normal 
size, and the pressure and water velocity are 
regulated proportionately. 

With this machine, ways of preventing cav- 
itation of concrete tunnels were found. It sim- 
ply is a matter of shaping the entrance of the 
tunnel properly. One of the concrete test 
blocks, when placed in the machine, will wear 
rapidly in a short time, while another will 
show no wear at all. The reason lies in the 
shape of the curved entrance; and the varia- 
tion between the curves of the two models 
may be difficult for the unskilled eye to see. 





N ADDITION to research work on Gov- 

ernment problems dealing with water flow, 
the Hydraulics Laboratory does important 
work in other directions. Various power com- 
panies, whose properties include dams either 
in existence or projected, take their hydrau- 
lics troubles to the laboratory. Once the lab- 
oratory constructed a portable model of the 
Buckhannon Dam on the Colorado River of 
Texas, for use in a suit before the United 
States Supreme Court. 

To the casual visitor, the Hydraulics Lab- 
oratory at Carnegie Institute of Technology 
may seem a place where men amuse them- 
selves by building playground rivers on which 
to sail toy boats, and making model dams 
just to watch the water rush over them. But, 
in reality, it is a place where damage and dis- | 
aster are headed off with the aid of scientific 
scale models. 
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Your pipe will bat a thousand with 
Half & Half. Cool as two strikes with 







three men on base. Smooth as the hit 






| that brings in four runs. Fragrant, 
friendly, full-bodied tobacco that 
won’t bite the tongue—in a tin that 
won't bite the fingers. Made by our 





















Not a bit of bite in the exclusive modern process including 
tobacco or the Telescope 
Tin, which gets smaller patent No. 1,770,920. Cool and 
and smaller as you use- smooth. Smells good. Makes your pipe 


a. nrg welcome anywhere. Tastes good. 


load, even the last one. Your password to pleasure! 

















Copyright 1937, The American Tobacco Company 
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Do YOU know the 
added value—over 
years of Saving and 
Sawing—you get only 
from a genuine “Sil- 
ver Steel” Saw? It 
holds its keen, sharp 





WYMAN 








cutting edge on every 
tooth—cuts quickly, 
smoothly, surely—saves : 
time and effort and ma- 
terial on every job. Send 
for the booklet Saw 3 
Sense’—and you'll get ; 
new pointers on sawing $ 
and find out why you $ 
should \lways look for $ 
the Atkins name on the $ 
blade!” ‘ ¢ 
Illustrated to the right, "3g 
above, is the popular Atkins 
“Silver Steel” No. 65 Ship 
Point Hand Saw with Per- 8 
fection Handle, 26” length $ 
at YOUR Dealer’s for $3.45. \o% 
Che display also shows Atkins Oy 
“Silver Steel” No. 401 Hand 
Saw, the Elite of all saws for Crafts- 
men, 20” length at $5.75; Atkins 
“Silver Steel” No. 51 Hand Saw at 
$3.45: Atkins No. 59 Hand Saw at 
$2.25; Compass Saws; No. 3 Nest of 
Saws: Trowels and Files. Be sure to 
know about Atkins Saws and Tools 


BEFORE you buy. 


ATKIN Year 





WS 


FREE. This 


1 Saws will add to 






valuable Trea 
tise on Coon 


your knowledge of Saving 


and Sawing Contains illus 

trated saw fitting instruc- 

\\ tions. Write for it today to 

E. C. ATKINS & COMPANY 
28 S. Illinois St., Indianapolis, Ind. 
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and dust. Pay particular attention to the 
lower corners of panels. 

Now let us study the series of photos so that 
operations may proceed in their natural 
sequence. Whether the work involves the trim 
on a French door and bookcase ensemble, a 
fireplace panel with mantelpiece, or the 
wider and more involved handling of large 


panels, the procedure remains practically the 
same. 
In the first operation on panel work (Fig. 


1), a narrow brush is used to run the panel 
line itself so that the small square or molded 








fire- 
cleaned 
powder 


molded 
bricks were 
washing 


panel on a 


Starting to cut in a 
place. Incidentally, the 
with a_ trisodium-phosphate 


edge is freely covered with enamel, working 
from each corner toward the center of each 
side and end, when the brush is lifted off and 
redipped in enamel. When dipping the brush, 
immerse the bristles not more than an inch 
and “spat” the brush against the inside face 
of the half-full container to distribute the 
enamel evenly through the bristles and to re- 
move any excess. Do not work directly from 
a full new can and do not wipe or drag the 
bristles over the edges of the can. This re- 
moves too much material from the brush and 
causes dripping on the outside of the can. 

Now change to a 2- or even a 3-in. brush, 
dip it in the enamel, “spat” it against the 
container, and then apply quickly with X- 
brush strokes, as in Fig. repeating until 
the entire panel is covered. 

With a single drawing stroke from ferrule 
to bristle tip, wipe the brush almost dry on 
each side over the edge of the can and then 
use the tips of the bristies only to quickly “tip 
off’ the entire panel (Fig. 3), working from 
the top halfway down and from the bottom 
halfway up, when the brush is lifted off. 

Now coat in the bottom cross rail and then 
the top, working from left and right to the 
center in each case. Notice throughout that 
all brushings must be done from all corners 
and not toward them, or the enamel will be 
dragged out of the brush and start a bad sag or 
drip down from the corners. 

Finally, change to a narrow brush and cut 
in the stiles of the panel in such a manner that 
the brush quickly but lightly crosses the ends 
of the top and bottom rails, thereby giving a 


APPLYING ENAMEL THE MODERN WAY 


(Continued from page 81) 


clean-cut effect where the joint between rails 
and stile would naturally occur. 

Avoid back tracking or touching up. Rather 
wait until the new surface has properly hard- 
ened, then sand, dust, and tack off, and in the 
case of a panel, coat in entirely. Never try to 
patch a panel. 

At no time must there be any amount of 
heavy and vigorous brushwork such as is re- 
quired in outside painting. Rather the light, 
quick, and easy freedom typical of good var- 
nish work is what is necessary. The beginner 
will do well to start in the least noticeable 
section of the room. In this manner he can 


learn how the material works, how much it 
can be brushed, how little is needed to get 
easy coverage, and most important of all, 
how quickly it sets. 


OR successful work a temperature of 70- 

75 deg. F. is about right, while the wet 
bulb should be around 10 deg. less for ideal 
conditions. As a matter of practice, these 
conditions are not as easily controlled in the 
home as might be desired, but the heat can be 
and should be kept as indicated whenever pos- 
sible. Ventilation should be arranged so that a 
free flow of clean air is available constantly. 
For this reason enamel work should really 
be done whenever possible during the sum- 
mer months. In the winter months, keep the 
room closed and quite warm until the enamel 
has “set”—about an hour—then open the 
windows top and bottom about an inch so 
that free circulation may be had, but with- 
out drafts, which might cause the enamel to 
chill and subsequently wrinkle. : 

Avoid any inside paintwork, including 
varnishing and enameling, during the extreme- 
ly hot, humid weeks of midsummer, or the 
materials may remain sticky and collect dust 
for a considerable period 

Brushes which have been used in enamel 


should be thoroughly rinsed in turpentine. 
Work the bristles carefully to remove all 
enamel from the heel of the brush. They 


should then be rinsed again in clean turpen- 
tine and suspended in a varnish brush keeper 
reserved for enamel brushes alone. Keeping 
the brushes immersed in varnish in this 
way maintains the elasticity of the bristles 
and insures their being ready at all times to do 
a fine, clean piece of finishing. Without this 
care brushes inevitably get “seedy” in the 
heel and as a result spread tiny lumps or 
specks of material in the new enamel film. 

Considerable experience has proved that a 
roll of red, rosin-sized building paper may be 
used to advantage for cutting strips to cover 
the floor, rather than cloth. This paper is 
heavy enough to withstand stepladders and 
sawhorses. It keeps spots from going through 
and staining the floor, and best of all does not 
contribute lint to float around the room and 
settle on the fresh enamel or paint. 

A suggestion as to the type of enamel best 
suited to your needs: If the woodwork is 
newly erected and freshly sanded, it should be 
primed with a coat of half floor varnish and 
half turpentine. Under no circumstances use 
shellac, which while fast drying is too brit- 
tle and affords too little adhesion to both 
the wood and enamel to be durable after the 
first year. The varnish primer is tough and 
long-lived. For the second coat, use equal 
parts of enamel and undercoater, followed by 
two coats of finish enamel as furnished in the 
can. The last coat can be rubbed dull with 
FFF pumice stone and water, wiped clean, 
and oil polished with old cloths. 

For used woodwork or where rubbing is 
too laborious or expensive, use an eggshell 
enamel final coat. Because of its lack of ex- 
cessive gloss it does not show up dents and 
other minor imperfections. 
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Every archer who makes his own bows will 
appreciate this simple method of testing the 
curve. From prehistoric times it has been 
customary to test or “tiller” new bows by 
eye and scrape them down until they looked 
tu be correctly curved when fully drawn. 
Recently, however, Jack Hazzard developed a 
diagram for a flat bow (P.S.M., Aug. ’36, p. 
04), and now V. B. Leonard, of San Angelo, 
Texas, has worked out a formula for any bow 
of ordinary length. 


Y THE method to be described it is pos- 

sible to determine the correct curve for 
a bow and plot it for tillering purposes 
that is, for drawing up and testing a bow 
during the final and most important part of 
the shaping process. The plot will apply to 
any bows falling within these specifications: 


Length Riser Draw 
5 ft. 6 in. to 5 ft. 10 in. 7 in. 28 in 
$i. 2imt6S5 i. 6 im 6 in. 26 in. 
4 it. 8 in. to 5 ft. § in. 24 in. 


The riser is the handle and dead part com- 
plete. The dimensions suggested for the risers 
approximate closely those laid down by C. N. 
Hickman in his recent archery research work. 
The plot is so devised that as much as 2 in. 
may be added to the riser without affecting 
its accuracy. The full 6-ft. bow may be plot- 
ted in the same manner if it is borne in mind 
that there will be 1 in. on each end of the 
bow for nocks. 

The method of laying out the grip is that 
used by Howard Hill. The middle of the 
bow is 1% in. from the top of the grip and 
27% in. from the bottom, 4 in, over all. To 














Bows That Bend Perfectly 
Made with Aid of Chart 


lay out the riser, add one half of the balance 
of the dead part to each end of the grip. 

To construct the plot, draw a line (BB’) 
approximating the length of the bow. Draw 
another line parallel to it and exactly one 
half the length of the draw above it. On 
BB’ mark M, the middle. From there lay off 
the riser as just explained. Again from M 
measure each way one half the length of the 
draw. Mark the ends of the riser R,R’ and 
the points at one half the draw D,D’. At M 
erect a perpendicular MA’. Draw parallels to 
this from R and R’. To determine the alti- 
tude or distance MA of the triangle ADD’, 
add the length of the bow (L) to twice the 
draw (2D), subtract the length of the riser 
(R), and divide the result by three. It is 
easier to understand as an equation: 

L + 2D R 


A (altitude of triangle) 


3 
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draw, this diagram solves 
making a bow 
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How full-size layout is 
used to test curve of bow 


When this is determined, lay off this dis- 
tance upon the vertical MA’. Mark this point 
A. From the points D and D’ draw lines 
to A. These will intersect the two verticals 
(R and R’) at unknown distances (Y and Y) 
With Y as a center and YR’ as a radius, 
draw a curve until it intersects the line above 
BB’. This will be the curve of the upper limb 
Do the same at YR for the lower limb. You 
will note that the radius for the lower limb 
is shorter; so also is the working part of 
the lower limb shorter. By measuring around 
the curve from M either way you will find 
it to be one half the bow, allowing for nocks 

When the plot is completed, lengthen each 
radius 4+ in. and with the point of the radius 
in the R and R’ verticals, draw another 
curve for each limb. This will give a much 
broader curve. If repeated twice more, this 
will provide an excellent series of three ap- 
proach curves that will be of much assistance 
in the earlier stages of the tillering process 
It will prevent weakening a limb in one spot 
more than necessary.—V. B. LEoNArb. 
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to be seen with a pimply 
After 


25, or even longer 


when answering 


Don’t let Adolescent Pimples keep 
YOU from making new friends 


@ Countless boys and girls gets oversensitive. Waste 
ympany and avoid poisons in the blood irri- 
because they hate tate this sensitive skin. 


Pimples result. 
Fleischmann’s Yeast 
clears these skin irritants 
out of the blood. Then 
pimples go. Eat 3 cakes 


the start of adoles- 
from about 13 to 
impor- 


tant glands develop and daily—one before each 

final growth takes place. meal—plain, or in a little 

The whole body is dis- water, until your skin 
turbed. The skin clears, Start today! 


clears the skin 


by clearing skin irritants 
out of the blood 
Copyright, 1936, Standard Brands Incorporated 
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At these Low Prices 


Anyone can Afford a Genuine 


BLACK & DECKER 
DRILL 


/A.INCH 
Junior 


Drill 


ONLY 


519” 


Here’s a light, powerful drill 
work of a thousand and one jobs around the work- 





that makes quick 


shop, garage or home. Drives twist drills for drilling 
up to !{-inch holes in metal; wood augers up to 
14-inch in wood; light grinding and wire-brush 
wheels; carbon-cleaning brushes; and many other 
attachments. Powerful Universal motor; 3-jawed 


Jacobs chuck. 


/e NCH 
Junior 


Drill 





Here's the most popular sized drill for any shop or 
workbench 


It handles more jobs, drives more accessories, than 


at a price almost any shop can afford, 


any other sized drill. Drives twist drills for drilling 





up to !,-inch holes in metal; wood augers up to 
1 inch in wood; B. & D. Hole Saws for cutting 


lean round holes up to 3!4 


inches in diameter in 
any material a hacksaw will cut; also drives wheels 
for light grinding, wire-brushing, etc. So powerful 
you can’t stall it even when working up to capacity 
in steel. Universal motor; 


A great tool for only $35.00. 


3-jawed Jacobs chuck. 


MAIL THE COUPON TODAY for complete 
information and name of nearest dealer where you 
can see the B, & D. Junior Drills and other B. & D. 
Tools. 


BLACK & DECKER 


World's Largest Manufacturer of 


PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 


THE BLACK & DECKER MFG. CO., 
802 Pennsylvania Ave., Towson, Md. 


Please send Free Literature describing new 
low-priced Black & Decker Toois and the 
address of my nearest B. & D. dealer. 


Occup 


Addres 


* 
| Name 
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HOW TO MAKE AND USE HAND PUPPETS 


(Continued from page 85) 
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Peppet 
W ’ Booth 
A simple way to construct a suitable booth, 
and two methods of operating hand puppets 
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1 to 1% in. long, made to fit the thumb and 
finger tip. Finally, the hands must be firmly 
fastened into the sleeves of the costume. 
Puppet arms may be elongated by means 
of additional cardboard tubes placed over the 
fingers 

For finishing the various parts, tempera 
paint is preferable to oil paint because it dries 
without any gloss; poster paints answer well, 
too. If oil paint is used, mix it with turpen- 
tine to dull its Two or three coats 
may be necessary. 

Coloring can give as much expression as 
modeling. In emphasizing expression, make 
sure that it, as well as the color, carries across 
the room. White, yellow ocher, and a touch 
of vermilion give a normal complexion, with 
accents of red added to the corners of eyes, 
nostrils, and ears. Use blue or violet shadows 
in eye sockets, and sweeping dark lines for 
eyebrows and lips. Add last a touch of shel- 
lac or glue to eyes and teeth to make them 
glisten. 

For a hand-puppet theater three things 
only are essential: a screen or a curtain to 
hide the operator, a background (curtain or 
back drop) to make the figures and faces 
stand out, and a strong light arranged above 
and in front to shine directly on stage and 
puppets. While a makeshift theater can be 
arranged in a window or a doorway, it is 
advisable to have a well-planned stage on 
which various experiments in scenic and 
lighting effects may be tried out. 

Nothing is better suited to this type theater 
than a threefold screen. For the uprights, 
get six lengths of 7g by 134 in. by 6 ft. 6 in. 
pine or cypress, dressed on all four sides. For 
the crosspieces of the two end frames, you 
need four similar strips ft. long; and for 
the crosspieces of the center frame, obtain 
four pieces 3 ft. long. Make a full-size draw- 


gloss 


ing of the ornamental toppiece A and the 
floor-piece shelf B, both of which should be 
cut from %-in. thick wood. These, as 
shown in the drawing, are made to come off 
so that the screen will fold flat. Six double- 
swing screen hinges hold the panels together. 

The side panels and the lower part of the 
center panel may be filled in with a light- 
weight fiber wall board or with sateen gath- 
ered on brass rods at top and bottom. Use 
your taste regarding the color scheme. The 
frame should, of course, be painted in har- 
mony with the covering. Three screw eyes 
are used at each side of the top strip of the 
side panels to take metal rods or heavy wire. 
These wire braces hold the wings rigidly and 
also support the back drop and drapes for 
either a deep or a shallow stage, as need be. 

In hand-puppet booths, where most of the 
floor is trapdoor, furniture, when used, must 
be prevented from falling through. It should 
be mounted on thin pieces of wood and at- 
tached to the apron (shelf B) or to a strip of 
wood across the back of the stage with iron 
turn buttons or small wing nuts, which can be 
screwed to the stage floor in convenient 
places. It takes only a moment to turn these 
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PAD 


Suggestions for making characteristic head- 
dresses to represent various historic periods 


fastenings over the edge of the thin wood. 

The costume should be large and long 
enough so the operator’s hand is not crowded 
for room or his wrist left exposed. The bend- 
ing of the wrist (the puppet’s waistline) is 
flexible enough to represent a variety of 
movements. 

The clothes and body of a hand puppet 
are, of course, one and the same thing. The 
foundation garment is a straight skirt or shirt 
about 14 in. long and 18 in. wide, doubled. 
Gather or pleat the material around the neck, 
and then sew or (Continued on page 119) 
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$250 to be Awarded 
4 es. ie -s 
for Trailer Kinks 

IFTEEN cash prizes totaling 

$250 are offered by Popular 
SCIENCE MONTHLY for the best con- 
struction kinks to be used in build- 
ing camping trailers. Recent auto 
shows have indicated tremendous 
public interest in trailer touring, so 
this special contest is being held to 
discover new, practical, and money- 
saving ideas for the benefit of readers 
who are planning to construct trailers 
of their own this spring. 

You don’t have to tell how to 
build a complete trailer. Just con- 
centrate on the one best kink you 
have developed and tell about it in 
500 words or less, using sketches, 
drawings, or photographs to illus- 
trate the idea. Contest rules were 
given last month (see P.S.M., Jan. 
’°27, p. g1). All entries must reach 
the Trailer Contest Editor, PoPULAR 
SCIENCE MONTHLY, 353 Fourth Ave- 
nue, New York, on or before Febru- 
ary I, 1937. 

The prizes will be awarded as fol- 
lows: first prize, $100; second prize, 
$50; third prize, $25; fourth prize, 
$15; fifth prize, $10; sixth to fifteenth 
prizes, $5 each. In case of ties, each 
tying contestant will be awarded the 
prize tied for. Anyone who has de- 
veloped a good construction kink 








while building his trailer is eligible. 
More than one idea may be sub- 
mitted, but each must be made a 
separate entry. No entries will be 





INNY SCRAWNY 
WAKES THE TEAM? 


_| HOWA FRAIL, SICKLY, UNDERWEIGHT, 
_| LAD FOUND THE WAY TO HUSKY POUNDS, 
FLASHING SPEED, ENDLESS ENDURANCE, 
AND BECAME A BASKETBALL STAR! 
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WHAT YOU NEED |S IODINE IN YOUR 
BLOOD AND GLANDS ~--TO 
HELP YOU CHANGE FOOD 
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EDDIES WINNING 
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MAKING HAND PUPPETS 


(Continued from page 118) 

tack it about the throat of the puppet. Be- 
fore doing this, sew in the right sleeve 1 in. 
down from the neck and the left sleeve 2 in. 
down, because the middle finger forms the 
right arm and the thumb, the left. This, of 
course, must be reversed if the puppet is 
used on the left hand. 

A small cushion or block of wood is often 
hung by tapes to the puppet’s neck in front 
so that it can be held firmly by the puppet- 
eer’s two unused fingers. This contrivance 
holds the puppet’s head and body more 
firmly and also makes its chest more shapely. 
Capes, collars, and scarfs improve the effect 
of the arms, disguising their short length. 

Headdresses are very important. They can 
add distinction and character, as well as in- 
dicate the country and period. 

Gestures must flow smoothly one into the 
other, without haste. Study gestures before 
a mirror. Time must be given to study, ex- 
periment, and rehearsal. Only the puppet who 
is speaking should move. Let there be no 
movement lacking in meaning. A serious 
fault is to hold the puppets too low; let them 
enter with all the body visible. The action 
should be down stage, and the puppet must 
be held vertically. 

The length of the play should be from ten 
to twenty minutes. Have no monologue over 
fifteen or twenty words. Appropriate music is 
the salvation of many a performance. 

The height of the platform determines 
whether you operate standing, kneeling, or 
sitting. Many now are experimenting with 
the latter position and find it less tiring. A 
semitransparent back drop is used, and 
through this it is quite easy to see the puppets 
although the manipulator himself cannot be 
seen. There should never be any light back 
Stage. 
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When They Get Kelpamalt’s 
Natural lodine Into Blood and 
Glands — Quick Results Like 


These Are Not Uncommon! 


1. Improved Appetite. 

2. Gains of 5 to 20 Pounds 
of Good, Solid Flesh. 

3. Strengthened Nerves. 

4. Sounder Sleep. 


Here's new hope and encouragement for thousands of thin 
tired, weak, worn-out, haggard-looking men and women 
whose energy and strength have been sapped by over-work 
and worry, who are nervous, irritable, always half-sick 
and ailing. Science has at last placed its finger on what 
3s often one of the principal causes of this dangerous, 
rundown condition—IODINE-STARVED GLANDS. When 
these glands don't work properly, all the food in the 
world can't help you. It just isn't turned into flesh. The 
result is you stay skinny, rundown, ailing. 


5. Ordinary Stomach 
Trouble Banished. 

6. Clearer Skin. 

7. New Strength, Energy 
and Endurance. 


The most important gland—the one — actually con- 
trols body weight and. strength building eds a definite 
ration of iodine all the time—NATI RAL ASSIMIL ABLE 
IODINE—not to be confused with chemical iodides which 
often prove toxic Only when the system gets an adequate 
upply of iodine can you regulate metabolism—the body's 
process of converting digested food into firm flesh, new 
trength and energy 


To get this vital mineral in convenient, concentrated and 
assimilable form, take Seedol Kelpamalt—now recognized 
as the world’s richest source of this precious substance. 


Make This Test 


test with Seedol Kelpamalt. First weigh your 
you can work or how far you can 
Then take 3 Seedol Kelpamalt Tab- 


Make this 
elf and see how long 
_| walk without tiring 
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WHAT A CHANGE 


SKINNY WRECK 


when answering advertisements in this magazine. 


AFTER THE GAME -~ AHERO! 


GEE, EDDIE AND LOOK--- 
YOU PLAYED HE ISN'T EVEN 


TIRED / 



















Thousands of “NATURALLY SKINNY” 
Weak, Rundown, Nervous Folks 
Have Made This Amazing Discovery! 


lets with each meal for 1 week and again weigh yourself 
and notice how much longer you can work without tiring 
how much farther you can walk. Notice how much better 
you feel, sleep and eat. Watch flattering extra pounds ap 
pear in place of scrawny hollows, 


Money-Back Guarantee 


If you are not absolutely satisfied with the results of even 
the first week, the trial is free and your money will be 
refunded. Seedol Kelpamalt costs but little to use. Your 
own doctor will approve this way 100 Jumbo size Seedol 
Kelpamalt Tablets—four to five times the size of ordinary 
tablet costs but a few cents a day to use. Get Seedol 
Kelpamalt today. Seedol Kelpamalt is sold at all good drug 
stores. If your dealer has not received his supply, send $1.00 
for special introductory size bottle of 65 tablets to the ad 
dress below 


@ Manufacturer’s Note:—Inferior products, sold as kelp 
and malt preparations—in imitation of the genuine Seedol 
Kelpamalt are being offered as substitutes. The Kelpamait 
Company will reward for information covering any case where 
an imitation product has been represented as the original 
Seedol Kelpamalt. Don't be fooled. Demand genuine Seedol 
Kelpamalt Tablets. They are easily assimilated, do not upset 
stomach nor injure teeth. Results guaranteed or money back. 


SPECIAL FREE OFFER 


Write today for fascinating instructive 50-page booklet 
on How to Build strength, energy, cool, calm nerves and 
Add Ibs. Quickly. Mineral contents of Food and their 
ffects on the human body. New facts about NATURAL 
IODINE. Standard weight and measurement charts 
Daily menus for weight building. Absolutely free. No 
obligation. Kelpamalt Co., Dept. 1086, 27-33 West 
20th St., New York City. 
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FOR YOUR 
HOME WORKSHOP 


Stanley Plan Book gives step-by-step instruc- 


| 
| 
























































tions for building 16 useful articles. @ Stan- 






ley Tool Guide shows how to use and care for 
all common woodworking tools. e ‘“SHow To 
Work With Tools and Wood” is a 185 page 
book showing how to use tools, how to select 
More 















materials, plan your work and finish it. 







than 150 illustrations. 






STANLEY PLAN 
BOOK 


16 complete plans 
10c per copy 













16 


mplete pl ans 


STANLEY TOOL 
GUIDE 





Te STANLEY 
TOOL GUIDE 


















32 big pages of 
information 
25c per copy 















STANLEY BOOK 
“How To Work With 
Tools and Wood” 
185 pages 
$1.00 per copy 










*with 


TOOLS and WOOD 









Send check, money order or stamps 





STANLEY 





for your copies to 


STANLEY TOOLS 


106 Elm Street, New Britain, Conn. 


TAN REJE: 


Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Sharpens - Engraves 





TOOL OF 
1001 USES 








A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of 
tedious work. 13,000 r. p.m. 
AC or DC, 110 volts. $10.75 and up, postpaid. 3 


Accessories I ree. 







DE LUXE MODEL 


For constant service, nothing com- 
pares with this easy-to-handle pro- 

duction tool. Saves time and labor. 
I astest, smoothest, most powerful 


r its type and weight. 25,000 r.p.m. 
$18. 50 postpaid, 6 Accessories Free 





Get a Demonstration at Your 
Dealer's or Order Either 
Model on 10-Days Money- | 
Back Trial. Catalog Free. 











& CRAFTSMAN’S PROJECT BOOK 
Ny “Pleasure and Profit with a Handee"’ 
a, Easy working plans for making many 
Cousen 1 interesting and unusual projects, 25¢ 
Today & stamps or coin 
CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St.. Dept. Chicago, Eitincis 


}De Luxe Model 


C SendCatalog OC Project Book Os10.7 756 Handee [ 


NAME 


PIII: 006 ccsdccrctsvesccssscvecsscuccns 
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Small Gas Furnace 


Gives Great Heat for Melting Meta!/s 










By 
EVANS W. 
BUSKETT 


Consulting Engineer 


ya a 





The forms in position 
for pouring the filling 
material, which is fire 


clay and sand, mixed 
MELTING furnace that will attain 
a white heat in less than thirty 
minutes can be made from two dis- 


carded cans and a few pipe fittings. Measured 
by means of a pyrometer with a rhodium- 
platinum thermocouple, the temperature of 
the furnace illustrated was found to be 
1,523.5 deg. centigrade. This is the highest 
temperature I have ever known a laboratory 
gas burner to give, and I have been using 
burners for the past forty years. 

In fifteen minutes after being started, the 
furnace is red hot all over, and in thirty 
minutes it is so white hot that the crucible in 
it can hardly be seen. The top of a clay cruci- 
ble was warped out of shape in fifteen min- 
utes after it was put into the hot furnace. A 
brickbat is used as a cover, and vents are 
provided the top by placing the brick so 


that there will be openings through which 
the flame may escape. 

Copper, brass, aluminum, gold, and silver 
can be melted in the furnace. It can be used 
for assaying lead, and in the preliminary 
melting for gold and silver assays. It is very 
durable and should last for years with proper 
care. Many melts have been made in the orig- 
inal furnace, in one of which the crucible 


burned through and all of the slag spilled into 
the furnace. Another crucible boiled over. In 
spite of this drastic treatment, the furnace is 
in good condition. 





































The burner is made of ordinary 
pipe fittings and connected with 
the gas supply and vacuum cleaner 


two cans to receive 
the 
serves aS a 
for 


The furnace in use. It melts copper, brass, aluminum, 
gold, and silver. An old vacuum cleaner supplies air 


The container of the furnace is made from 
a can about 7 in. in diameter and the same 
in height. The inner form is a quart can 
about 4 in. in diameter and 4% in. high. Holes 
for the burner are cut in the large can 
about 2 in. from the bottom, and in the 
smaller can, flush with the bottom. A crucible 
is used as the form for the burner hole. One 
of the photographs shows the cans and cruci- 
ble assembled for pouring. 

The filler is made of a mixture of equal 
parts of fire clay and sand; and a tablespoon 
of salt will improve the binding qualities. A 
good grade of fire clay should be used. The 
ingredients are mixed thoroughly while dry, 
and then made into a thick paste with water. 
The mixture is put into the forms a little at 
a time and worked down firmly with a stick. 
It is not necessary to treat the crucible to 
prevent its sticking to the clay. It will draw 
out very easily, and can be broken off and 
used later as a burner bushing. 

To break off the bottom of a crucible, 
should perhaps be noted, is quite difficult to 
do without breaking the crucible in the wrong 
place. Place the crucible right side up on a 
heavy, flat piece of iron. Insert a blunt iron 
rod, hold it squarely on the bottom of the 
crucible, and strike it a sharp blow with a 
heavy hammer. There will be few failures by 
using this method. The lower part of the shell 
can then be trimmed to the proper size with a 
pair of pliers. 

After being filled, the forms should be al- 
lowed to set for several days, and then placed 
in a warm place for a few days longer. On top 
of a boiler is a good place for the final drying. 

Neither can used as a form is removed. The 
outside can acts as a container and prevents 
the furnace from falling to pieces in case it 
cracks. The inside can burns out in a short 
time, so it is not necessary to remove it. The 
clay-and-sand walls eventually break down, 
but it takes a long time because the melting 
point of the mixture is so high. 

At first the burner hole was not bus 
after the furnace was in use the hole 


hed, but 
soon 


Holes are cut in the 










which 
form 
burner hole 


crucible, 
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burned out to such a size that a bushing was 
necessary. The bushing, made from the cruci- 
ble as previously suggested, is fastened in 
place by a mixture of fire clay and sand. The 
large part of the crucible is, of course, on the 
outside. 

The burner is made from an ensemble of 
pipe fittings. It consists of a 1-in. cap, a 6-in. 
long nipple, one T, one close nipple, one floor 
plate, and one Y. The floorplate and close 
nipple are filled with lead to add weight. 
Twenty-five 4-in. holes are bored in the cap 
as shown. The Y is reduced to 4-in., and the 
side opening is connected with the gas supply 
by a regulating cock, which is drilled out to 
14 in. The other opening to the Y is connected 
directly with a blower made by cutting off the 
superfluous parts of a vacuum cleaner. It has 
been found that the sizes mentioned, that is, 
\4-in. for gas and ™%-in. for air, make the 








proper mixture of air and natural gas for high 
temperature. Where manufactured gas is used, 
or the pressure is different, other proportions 
will have to be worked out experimentally, 
using the above figures as a starting point. 

The intake for air may be made larger, and 
a valve used to regulate the flow. This was 
tried with a 4-in. valve, but it cut down the 
quantity of air so that there was not enough 
to give maximum efficiency. 


MODEL RAILWAY TRACKS 
LAID WITH TIE PLATES 





) ADE from scrap tin, the combined tie 
4 plate and rail brace shown above lend 
realism to a model railroad and make the lay- 
ing of track on individual ties a less tedious 
operation. As many clips as desired are slipped 
on to the rail base, centered over the ties, and 
“spiked” with a small brad. To prevent any 
creepage of the track, an occasional brace 
can be fastened to the web of the rail with a 
drop of solder. 

The holes for the “spikes” can be either 
drilled or punched with a sharp nail. Much 
time can be saved if enough stock for ten 
or twelve clips is bent up as a single piece, and 
the individual lengths are cut off with tin 
snips. The dimensions shown are for standard 
gauge rails—H. W. DrybEN. 


FLATIRON HEATS HEAVY WORK 
READY FOR SOLDERING 

WHEN a heavy object must be soldered with 
a relatively light soldering copper, preheat the 
work by bringing it into contact with a heat- 
ed flat iron and then apply the soldering cop- 
per in the regular manner. By doing this, the 
work and copper may be kept at a sufficiently 
high temperature to cause the solder to flow 
freely. 

If it is not preheated, the heavy work will 
absorb heat from the copper, thus lowering 
its temperature and preventing the desired 
free flow of solder. Many unsuccessful sol- 
dering jobs done in the home workshop can 
be traced to the use of a copper too light in 
weight for the work at hand, and to failure to 
preheat in such cases—P. A. STARCK. 
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Dry shaver, 1900 style. It burned ’em 


off with emery! 


They learn as they play nowadays. Here’s 
one of tomorrow’s efficient secretaries 
picking up the touch system with rings 
on her fingers (but no bells on her toes) 
to indicate the proper keys. 


e ' “~~ > F 


Born and reared in this germ-proof ma- 
chine, animals become living, sterile & 
test-tubes. 


Glass that you can twist, bend, 
or hit with a steel ball... and 
won't break! 


Even pretzel bending has 
gone over to the machine 

. a loss to the arts, 
but another’ victory 
for Gambrinus. 









See them 
in this New 
Release at 
Your Favorite 
Theatre 





FOREIGN DISTRIBUTION 





Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 
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DOUBLE A 


10 IN, JIG SAW 









| 











fs ip 1% | 
extra it 
TOOLS FOR YOU—PRICED FOR YOU 
WOODWORKER’S 
VISE... $1.00 | 
Ss 1, pr ical 
3 or I 
, ie . $1.00. 














TOOLS FOR YOU—PRICED FOR YOU 


MOTOR-DRIVEN WACK SAW $7.95 
Nev m tee ps Pioneer. St Vase 5 





Start Your Work Shop NOW! 


Have a well-equipped power tool shop! Start with a 


few tools \dd to them as you can By starting w — 


Double-A you will not only have tools that ‘‘harn 
ize’’ with each other——but you will save money J et 
ompare these amazing prices with the prices of other 
high quality craftsman's tools 
Wood Turning Lathe, $5.95 Spindle Shaper, $2.00 
4°' Table Saw, $2.90 MetalTurningLathe,$11.95 
Belt Sander, $1.95 4° Power Grinder, $2.00 
Disc Sander, $1.50 Power Drill Press, $2.50 
Get Our FREE CATALOG 
Desc ill line lu motor not il line 
ifting ¢ ¢ nd essorie Ord filled 
prompt! All prices F.O.B. Ann Arbor, Mich 


DOUBLE-A 


PRODUCTS CO., INC. 
401 N. Fifth Ave., 
Ann Arbor, Mich. 






Manufacturers of 
LOW PRICED 3352 









OLS 











$11.00 Buys "This Ul Tool Outfit 


M ake miniature toys and nove th thi 
le model 1 es lands for home repair “Lat crew 
center bre \ inder dise, circle aw. lathe tool set 
rill « k me rinder wheel Price, $11.00 or $12.00 
‘ tof Rockit rite for FREE ¢ ATALOG If dealer cat 





ARCADE on OR 


Automobile | Racing NEW 1 BOOK | 
(Fourth Edition) 

Nine Chapter 66 illustrations, dirt, midget and cham 
pionshi; cane and diver How to build cars and bodi« 
14 working drawings. Converting 

k car ) 5 m.p.h. racer 
Answer | questions on speeding 
up cars, balance, speed, revs, rules, 

specification track records, et 

Postpaid $1.00 C.O.D $1.12 

Order NOW. Ray Kuns, Dept.D-2, 

Madisonville, Cincinnati, Ohio. 














quantities io VENEERS, LUMBER 
PANELS, INLAYS, INLAID BOR 
DEHS. Proper woods are the basis of all good 
Inquiries invited 


‘ 793 East 135 St. 
Albert Constantine & Son Inc. New York City 


work. Why not use the best? 





WHAT YOU 


CAN DO WITH 


Old ‘looth-Paste ‘lubes 


By 
EDWARD 
BURNHAM 






For convenient use, glue, water glass, and 
various pastes may be poured into old tubes 


MPTY metal tubes of the collapsible 
type in which tooth paste, shaving 
cream, and other substances are packed 

may be put to a variety of uses. By removing 
the binding strip at the bottom and washing 
out the inside, they can be refilled with ma- 
terials ordinarily sold in cans, such as glue, 
water glass, soldering paste, or other pastes 
that are easier to apply from a tube. 

To make use of the foil itself, slit the tube, 
open it flat, and remove the enamel printing 
from the outside by rubbing with steel wool 
and acetone. This will leave a brilliant polish, 
and any wrinkles can be smoothed out by 
rolling with a pencil. Cut with scissors into 
letters and numerals, the foil can be cemented 
to glass for neat signs or house numbers like 
the one illustrated below. Suitable cements are 
fish glue, shellac, or copal varnish. A method 
that requires some skill but gives a mirror 
brilliance is to daub the backs of the letters 
with mercury, which amalgamates the entire 
thickness. Allow it to set for a day; then coat 


the back of the signs with black varnish. 
The reflecting power of shades on desk 

lamps and other light reflectors may be in- 

creased by cementing sheets of the foil over 








Small wood turnings may be given a metallic appearance by 
coating them with shellac and then spinning foil over them 


the inside and burnishing the laps so that they 
are invisible. Rub with fine steel wool for a 
brilliant polish, and protect the finish with a 
coat of thin lacquer. 

A unique decorative treatment for wood 
surfaces consists in cutting the foil into suit- 
able designs, which are applied with shellac 
and pressed into the wood surface with a 
heated electric iron. The designs will then 
have the appearance of metal inlay. Sheet 
brass or copper can be decorated in the same 
way by pressing the designs in place with a 
little soldering paste, then heating until the 
foil almost reaches the melting point. 

The foil can also be spun over small wood 
turnings to give them the appearance of be- 
ing made of metal. Coat the turning with 
shellac and hold a sheet of the foil against it 
with a wood disk, which is in turn held in 
place by the lathe tailstock as illustrated 
above. Run the lathe at slow speed and mold 
the foil over the turning by means of a bur- 
nisher or the end of a test tube. Hold a piece 
of fine steel wool against the foil for a high 
polish. 

Stick solder that can be applied with the 
heat from a match is made by coating a sheet 
of foil with soldering paste and then rolling it 
up into a slender tube. 

Pouring from a metal can having a screw 
top is made easier by soldering to the latter 
the top and screw cap from a tooth-paste 
tube. A hole must, of course, be drilled in the 
regular top beforehand. 

With a little ingenuity, 
you can devise other ways 


of using these metal tubes. ~ 





A house number made by cutting 
figures from an old tube and ce- 
menting them on glass, which is 
then coated with black varnish. 
Left: Using foil for soldering 
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NEW SCREW FEED LATHE 


METAL TURNING LATHE WITH LONGITUDINAL SCREW FEED 
No. 355-6x18”’ 












Length overall 30”. Machined semi-V 
ays Threaded hollow spindle No. 0 
MORSE TAPER CENTERS. BRONZE TAPERED 1 
TAKE-UP BEARING. '%” tailstock set-over. Compound 
carriage travels on semi-V ways gibbed for take-up. In- 
cluded: Two 60° centers, tool post assembly and 4” face 
plate.—3” four jaw chuck $3.50; 4” chuck $4.50; Chuck 
bushing 50 cents. Send $2.00 with order, balance C.O.D. 
FREE—32 page catalog. 


Shipping weight 30 lbs. 





oui BALKO ELE ELECTRIC. MOTOR & SUPPLY COMPANY - 
¢ ago, il. 
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jALL PURPOSE Tee 


‘\\MOTO TOOL 


10° FOR HOME 
'?) SHOP 
an SCHOOL 
Cua PROFESSION 


Grinds, drills, engraves 
routes, carves, sharpens, polishes and 
does hundreds of jobs quicker, better 
and with greater precision Handles 
easily asapencil weighs only six ounce 
and is amazingly werful. 110- Voit 
Universal Motor—about 20,000°r.p.m. 
oilless self-aligning ball thrust bearings. 
Handy built-in switch. Easily replace- 
able brushes, Universal Collet Chuck, 
Bakelite housing. You must see and 
=> it to appreciate its tremendous 







‘Orde er on 10-day trial. Money refunded 
if not more thansatisfied. Booklet Free. 

20-piece Craftsman’s Tool Set for all 
types of Moto-Tool work, $5.75. 


Dremel | Manufacturing Compa 


ny 
acine, Wisconsin 





SENT POST PAID 





Build Your Own 


Wind Driven Light Plant 


from old auto generator. We show you how 

Make money building for others. Light your 
FREE buildings, piay radio, operate washing machine 
Lights and other motors. Dime brings complete plans 

and 1937 catalog. Over 50 other changes for 
6-12-32 and 110 volt plants. Satisfaction guar- 
an tee i. Write today. 


LEJAY MFG. CO., 1423 W. Lake St., Minneapolis, Minn. 





KINKADE GARDEN TRACTOR 


Power Lawnmo 
A Practical, one Plow and C ain a for 
Gardeners, Fruit Growers, Truckers, 
Florists, Nurserymen, Suburbanites, 
Country Estates and Poultrymen. jy 

Low Prices——Easy Terms 

AMERICAN FARM MACHINE CO. 
1072 331d Ave. S. E. Minneapolis, Minn. 








BUILD YOUR OWN HEAVY DUTY 


ELECTRIC WELDER 


This new type a.c. arc welder takes about $15.00 for ma- 
terial and the coils are easily wound. No fanand designed 
for continuous work. Takes from 3/32 to '4 rod. Has five 
steps, very smooth working. Willweldoverhead. Anyonecan 
build them. Complete drawings and specifications for $5.00. 


THE WELDING SHOP 


Snoqualmie Washington 





5s es ces 


ee ‘MODEL 
SUPPLIES 

CLIPPER — MOTOR — SAILBOAT 

Blueprints — Woods — Tools— And hundreds of Scale 


fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 


{GENE’S 510 EAST 11 STREET 


Dept. P. S., New York City 
Qe mm es ® Qe 








ANY 
PLETE. ieaenee esting circular FREE 


WWEAL-X, 122 East 25th Street, NEW YORK SIZE 






Is Photo raphy your hobby? Do you want 
oro fitable ¢ siness at home? Make 
oTO ENLARGEMENTS for yourself 
oe others. ¥e ous cost Sc each and less 
T » Enlarger is ATOM AT - 


° pase ience required 
5.94 com. 





NOVEL JIG STRAIGHTENS 
MANY SIZES OF WIRE 


ADE from five pieces of light bar steel, 

this wire straightener will handle any 

size of wire up to No. 8 gauge and any ma- 
terial except hard steel. 

From a bar of steel or wrought iron 1 by % 

by 3/16 in., cut three pieces each 3 in. long 

and two pieces 2 in. long. Make both the 


front and the back plate of the jig by rivet- 
ing together a 3-in. piece and a 2-in. piece, as 
shown. The third long piece is the adjustable 
Clamp the three plates together 
14-in. 


center plate. 


and drill hole clear through them, 





WIRE GUIDE YY 


HOLE = DIA. 
16 


-RIVET HOLE 
-¥ (COUNTERSUNK) 





TT 






3" 


























Y," DIA. PIVOT 
™ ry — 
a fo $5" 
Backae 


RIVET HOLE 
Detail of Plates Sig in Vise (top view) 
After the wire has ben started through the 
three holes, the center plate is pushed to 
one side sufficiently to straighten the wire 


countersinking the hole at both ends for a 
long rivet, which acts as a pivot for the 
center plate of the jig. Also drill a 3/16-in. 
hole through all the plates near the top to 
serve as wire guide holes. 

To use the device, clamp it without too 
great pressure in the vise with the guide holes 
in line. Pass the end of the wire to be 
straightened through them and then, with a 
punch, drive the center plate to one side, the 
distance depending on the size and kind of 
the wire. The farther over it is moved, the 
harder it will be too pull the wire through 
and the greater is the tendency to stretch and 
straighten the wire. After driving this plate 
aside, tighten the vise jaws and proceed to 
draw the wire through. Pliers may be used 
to pull small iron or copper wire, but regular 
wire clamps may be needed for the larger 


sizes.—W. C. W. 


HOOK HOLDS PAINT CAN 
AND BRUSH ON eerste 


A HOOK made of 
14-in. rod bent as 


shown is’ handy 
for holding both 
paint pot and 
brush. The hook 
fits into a 3-in. 
hole drilled 
through the brush. 
This idea saves 
considerable time 


when working on 
a ladder and using 
two colors, as the 
brushes cannot fall 
to the ground and 
any drippings fall 
back into the pot. 
—OreEst NELSON. 





Double-purpose hook 


Be tnasing Yeu 


At RADIOS 


He MAGNA-SPAN DIAL 
and VITA-TONE SPEAKER 





See America’s most amazing radios—the new 
1937 Knights—in the ALLIED Catalog! 38 
great models, featuring sensational new develop- 
ments—Giant Magna-Span Dials, Vita-Tone 
super-dynamic speakers, perfected metal tubes, 
Flywheel Tuner, the “‘Electric Eye’’, Visual 
Wave-Band Indicator, beautiful ‘‘Laydown”’ 
cabinets, etc. Here is tone quality, sensitivity, 


selectivity, volume capacity, all-around per- 
formance—tremendous values that only 


ALLIED can offer at such low, money-saving 
prices! All-Wave, Dual-Wave and Short-Wave 
—5 to 19 tubes—for AC, AC-DC, 6 Volt, 32 
Volt, Battery and Auto operation—a set for 
every purse and purpose! 


38 MODELS TO CHOOSE FROM! 
As Low as $8.45 —5 to 19 Tubes 


See Them Allin Your ALLIED Catalog! 











Knight 11 Tube 
All-Wave Super 


1937’s greatest Value! 
Here isa set that has every- 
thing—3 full wave-bands 
—16 to 550 meters—for 
powerful, dependable all- 
wave coverage; 11” 
Magna-Span dial; 
mighty 12” Vita 
Tone speaker; RCA 
Metal Tubes; beau 
tiful console cabi 
net; A.V.C.; Tone 
Control—no other 
11 tube set offers 
such value. 


Knight 5 Tube A. C. Superhet 


The radio sensation of the year! Features 2 efficient 
bands for reliable standard broadcast and short wave 
reception; heavy-duty 6” electro-dynamic speaker; 
big 514" easy-tuning vernier dial; latest RCA licensed 
circuit; modern “laydown”’ cabinet—the answer to 
the wide spread demand for a quality receiver at a low 
price! See back cover of the ALLIED Catalog. 





} 
| Write to us for free parts lists cover- 


| Simple Short Wave set; 





FREE PARTS LISTS! 








All-Wave set; 
Metal 
Tube Receiver; Flyweight 
Radio; Picnic Portable; 
Wrist Watch Radio; Portable 
S.W. X’mitter; 6-in-1 Wave 
Trap; Midget All-Wave set; etc. 
We can supply matched kits for any 
Popular Science circuit. See Pages 125- 

6-7 of your ALLIED Catalog for other new, low- 
priced Build-Your-Own kits. 


Everything in Radio at Lowest Prices! 


Besides the 38 new Knight Radios, the 1937 ALLIED 
Catalog includes more than 10,000 exact duplicate 
and replacement parts; a tremendous assortment of 
S-W transmitters, transceivers and receivers; all lead 
ing lines of test instruments; Public Address equip 
ment from 8 to 60 watts; dozens of Set-Builders’ kits; 
Rurlpower units and Winchargers; books; tools, etc. 
No matter what — 
radio needs may 


you'll find ‘er m “tuly FREE 
answerec 
Gralog 


ALLIED @nkuken 
Send for your FREE 
copy today! yY 


ing the Beginners’ 












833 W. Jackson Blvd., Chicago, Ill., Dept. 7-B 
I [] Rush me a Free Copy of 1937 ALLIED Catalog 





] Send me Free Parts List for.. 


H Name 


City State 











FEBRUARY, 1937 


Please mention Poputar SCIENCI 


MONTHLY when answering advertisements in this magazine. 


Address § 
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WEEKS AGO SH 
SAID: "HES T0 


SKINNY ! 


JUST THINK, 
DARLING, INA 
FEW DAYS WE'LL 

BE MARRIED / 


tL 








Posed by professional models 


NEW DISCOVERY 
GIVES THOUSANDS 
10 to 25 POUNDS 


~in afew weeks! 


F you seem “born to be skinny”’—if 

you've tried everything to gain weight 
but with no success—here’s a new scien- 
tific discovery that has given thousands 
of happy men just the pounds and solid 
heftiness they wanted—and so quickly 
they were amazed! 

Not only has this new easy treatment 
brought solid, naturally attractive flesh, 
but also normal color, new pep, and the 
many new friends these bring. 


Body-building discovery 
Scientists recently discovered that thou- 
sands of people are thin and rundown for 
the single reason that they do not get 
enough Vitamin B and Iron in their daily 
food. Without these vital elements you 
may lack appetite, and you don’t get the 
most body-building good out of the food 
you eat. 

Now one of the richest known sources 
of Vitamin B is cultured ale yeast. By a 
new process the finest imported cultured 
ale yeast is now concentrated 7 times, 
made 7 times more powerful. Then it is 
combined with 3 kinds of iron, pasteurized 
whole yeast and other valuable ingredi- 
ents in pleasant tablets. 

tong? “ape Sbecgperr 


1 ne il elements to aid in | ! 
it u up ! lror 1 Yea tabl from 
vou t N tl nerea 
appetite and help you benefit from the bod 
buildir ! ! i ! al. Then da ifter day 
watch fla t p and on ! round » 
natural a t n se hetter r and nat i ! 
ly come r cheek SS n 1 f 1 } in 
h ich stronger person, with new charm, new pet 

Money-back guarantee 
No matter how skinn ind rundown you may he 
lack f ft ! Vita n Bb ron e 1 
powe! lrow 1 Yea al 1 aid in bui i 1 
up in ! t v | is tl have helped tl ind 
If tad ! 1 ! bem f y fl pa 


instantly refunded 


Special FREE offer! 


To start thousands buildir ip their health right away 
we make tl il utely FREE offer. Purchase a packas 
of Ironized Yeast tablets at once, cut out the seal on th 
box and mail it to us with a clipping of this paragraph 
We will send you a fascinating new book on health, 
“New Facts About Your Body.’ Remember, results with 


the very first package r money refunded, At all drug- 
t Ironized Yeast Co., Imc., Dept, 452, Atlanta, Ga. 





| KENNETH 
|'MURRAY 











Easy Way ZO Inlay 


Metal wiz Metal 








By 





A scrap piece of metal is set on top of the work 
to be inlaid and connected with the dry battery 


Y A SIMPLE electrochemical method, you 
can inlay metal with metal. It is prac- 
tically automatic and not much skill is 

required. The lack of a perfect fit sometimes 
seen in wood inlay work is impossible. You can 
make metal name plates, and inlay designs, draw- 
ings, and lettering in metal fixtures of all kinds, 
to say nothing of giving an everlasting identifica- 
tion to shop tools. 

All flat metal surfaces may be inlaid without 
the use of a tank for holding the chemical solu- 
tions used. First heat the metal and then flow 
it with a thick coat of paraffin or wax from a 
candle. Cool it quickly by laying it on a slab 
of cold metal or on the table of the circular saw. 

With a sharp metal point, remove the wax 
where the inlay is to appear. When making broad 
lines and spaces, use the point or edge of a knife. 
Thus far the method is the same as for ordinary 
name etching. 

\ low wall must be built up with candle drip- 
pings around the design. Level the metal and 
pour into the walled-in space a small quantity of 
very dilute sulphuric acid until the surface of the 
liquid extends slightly above the top of the wall. 
Rest a flat piece of scrap metal (copper or steel) 
on top, and you are ready to remove the metal 
exposed in the design, which action takes the 
place of routing when working with wood. Con- 
nect the positive pole of a dry battery (one or 
two cells) with the metal to be inlaid, and the 
negative pole with the scrap piece placed on top, 
as shown in one of the photographs. The action 
will start at once. The design will be sharply 
eaten to any depth you desire to inlay. Inspect 
the work frequently and remove bubbles of gas 
that accumulate. 

Without injuring the wax design, the metal 
can now be rinsed thoroughly and any sediment 
lightly brushed away with a tuft of wet cotton. 
It can now be covered with a “filling” or plating 
solution, and a piece of the same metal as that 
to be inlaid is placed on top. Reverse the elec- 
trical connections and inspect the work occa- 
sionally as the plating progresses until the lines 



























The name plate or other work is flowed with 
wax, and the lettering or design scratched 
through. Next a wall of candle drippings 
is built up around the edge, and into the 
reservoir thus formed a small quantity of 
very dilute sulphuric acid is then poured 


have been entirely filled with the new 
metal. The wax can then be removed and 
the design ground down evenly and buffed 
to give a highly polished inlay. 

The metal chosen for inlaying (as in the 
final operation) should, of course, con- 
trast with the metal in which it is to be 
laid. Plating solutions for different metals 
have been given in various articles on this 
subject and are available in many hand- 
books. However, as copper is a metal that 
will often be selected, one convenient 
solution is suggested: Distilled water, 8 
0z.; copper sulphate, 1 0z.; sulphuric acid, 
10 drops. Solutions containing cyanide 
are also suitable, but they are, of course, 
poisonous. 
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MAKING LAMP SOCKETS 
FOR MODELS AND TOYS 








TIN TUBE, 
END CRIMPED 


N? 48 BARE 
COPPER WIRE 
BENT TO SHAPE 


NSULATE 
BOLTS FROM 
CAR FLOOR 


FIBER 
DISK 


FIBER 
STRIPS 


& 
SOLDER SPRINGS TO—» 
SHOE AND PANTOGRAPH G 


Parts used in assembling a small lamp socket, 
and a lamp mounted in a model railway coach 


MALL lamp sockets for toys and models 

are easily made from tin scraps and bare 
copper wire, such as bell wire stripped of in- 
sulation. 

A small tube is first formed by bending a 
strip of tin around a pencil of suitable size. 
The ends are cut in tabs and crimped over as 
shown. Tin the inside of the tube with solder. 
Now wind a piece of the copper wire around 
the base of a bulb, making it fit the threads. 
Unscrew the coil from the bulb, tin thor- 
oughly, and solder into the tube. The small 
fiber disk carries a center contact made of a 
lump of solder on a loop of wire. The disk 
should be just small enough to pass through 
the coil of wire. 

If the socket is to be used to illuminate 
a model railway coach, a third rail contact 
will be needed. The type shown is simple and 
efficient. Waxed paper inside the coach win- 
dows serves to diffuse the light and, at the 
same time, prevents the wiring and apparatus 
from being seen.—JoHN L. S7ory. 


TIN-FOIL FUSES GUARD 
MODEL RAILWAY LINES 


4 VERY model railroader has complained, 
at some time or other, of the cost of re- 
placing fuses that were blown when a train 
jumped the track, or of the initial cost of an 
automatic circuit breaker. Here’s a way you 
can solve the difficulty in a few minutes time 
without going to any expense. 
Obtain a wooden block % by 1% by 5 in. 
or larger and fasten four paper clips with 





TO 
TRACK 






PAPER 
| FUSE OF CHRISTMAS- CLIPS. 
TREE TINSEL OR 
TIN FOIL Yo" WIDE 






HEAVY 
COPPER WIRE 


TO TRANSFORMER OR CONTROLS 


When a wreck or short circuit occurs, this 
homemade fuse blows out and prevents damage 


screws and copper wire as in the sketch. Bend 
the smaller loop of each of the end paper 
clips down to hold the connecting wires. The 
fuse, which is held between the middle clips, 
is either Christmas-tree tinsel or a strip of 
tin foil cut 1/10 in. wide. Do not use more 
than one strand of tinsel or a wider strip 
of tin foil; it would carry too much current 
and defeat the purpose of the fuse. For best 
results, use one of these fuse holders at every 
place the current is connected with the rail- 
road track.—W. W. Sveater III. 


Send in your best model railway construc- 
tion kinks. Payment is made for all found 
suitable for publication. 


Tools must be engineered to give service. That 
in itself is sufficient reason for your selecting 
these 1937 Driver Power Tools. Every new de- 
velopment is preceded by careful study and ex- 
pert planning to make Driver Power Tools the 
outstanding values in home workshop equip- 
ment—they are Engineered Tools. 


Stop in at your nearest Driver dealer’s to-day 
and convince yourself of their high quality and 
fine appearance. Or send for a copy of the col- 
orful 1937 folder which illustrates and describes 
every Driver Engineered Tool in detail. 


DRIVER BN725 
BAND SAW 


$31.50 as shown, in- 
cluding 72-page In- 
struction Book. Crafts- 
men who examine this 
12” Band Saw wonder 
how it is possible to 
sell so much quality 









for so_ little money. 

a" po ge soos 
oe “Hrrmm) ««Suide and table 
= x ’ extension are 
‘ 7 ee) regular equip- 
— ment. SKF ball 

bearings 

throughout. Geared 


control mechanism for 
tilting table. Shipping 
weight 103 lbs. Does 
all work easily, quick- 
ly and smoothly. 


Ask Your Dealer About The Driver Easy Payment Plan 


Di 32 Crginecred 
POWER TOON 


ur mu ENGINEERED FEATURES 


DETERMINE YOUR CHOICE 


including Flexo Lamp, 
Two 3-way Electric 
struction Book. 


standards of utility, efficiency and value are 
reached. 
machined table tilts to 45° 
uated quadrant. 
Splash oiling. Ground surfaces on arm and 
head assure easy action and positive align- 


ment. Shi ping weight, less motor, 115 Ibs. 
Driver ineered Power Tools include 
and Saws, Jig Saws, Bench Saws, Jointers, 


Motor Grinders, Flexible Shafts—Three Com- 
plete Lines In Three Price Ranges. 


USE THIS COUPON 














HOW TO MAKE 





JOINTS LAST 
FOREVER 


In the first place see that the surfaces 
to be joined, fit together as perfectly 
as possible, and that they are clean 
and dry. Then apply a thin coating of 
LePage’s Liquid Glue. Let this dry a 
bit, then apply another coat. Place 
joints together evenly, using clamps 
if convenient. You needn’t worry 
about those joints ever separating 
again. They’re glued for life! Ideal 
for veneering and inlaying. LePage’s 
Liquid Glue comes in tubes, bottles 
or cans. All are economical. All are 
on sale at your favorite hardware or 
drug store. LePage’s Adhesives, Lab- 
oratories and Factory, Gloucester, 
Massachusetts. 


AGE'S 
ef AUT 








FEBRUARY, 1937 


Please mention PopULAR 




































DRIVER J740 JIG OR SCROLL SAW 


$26.95 (as shown less Motor and Saw Blade) 


Belt, Motor Pulley, 
utlets and 72-page In- 


In this streamlined 24” Jig Saw still higher 


Throat capacity 24”. 16” x 12%” 
angle—has grad- 


Positive blower in head. 





© Walker-Turner Co., Inc. 
227 South Ave., Plainfield, N. J. 


Gentlemen: Please send me copy of the colorful folder 
on 1937 Driver Tools. 


Name 


Address 


Sen eeeeeeeeeeseesesesecaal 





595 OF SUGGESTED USES 






Most Powerful Magnet Ever Produced 
Lifts 50 Times Its Own Weight 


Already 
amazing magnetic power of the LITT 
removes stray metal from wood pulp in paper mills 
It saves battery drain in auto radio speakers. 
up ball-bearings seized with the wanderlust. 
ers accidentally-dropped tools from quenching and 
plating baths 
wrist to hold hairpins! 

of any size and shape are 
There 
GIANT MAGNETS, not only in the shop but at home. 
Perhaps you can suggest 
would be fun to try. 
LITTLE GIANT 
suggestions from any one 
It doesn’t cost you a penny to enter this contest, aor 
do you have 
start thinking. 
“Contest Manager’ 
in case of tie. 


Contest Manager, 
Crucible Steel Co. of America, 
Chrysler Building, New York, N. Y. 


Enclosed find 
LITTLE G NT MAGNET ( 


NAME 


ADDRESS 


ScrENCE MONTHLY when answering advertisements in this magazine. 


FOR THE BEST LIST 

























LITTLE 
SIANT 
MAGNET 


and business have discovered the 
LE GIANT. It 


industry 


It picks 
It gath 


And a hairdresser hangs one on her 
Specially-designed magnets 
available in quantity lots. 
are thousands of industrial uses for LITTLE 


a few In any event it 
Tell us how YOU would use the 
lor the greatest number of practical 
person, we will pay $25 


Simply sit down and 

Then send your list of ideas to our 

’. Duplicate prizes will be awarded 
Contest closes March 1, 1937. 


With the LITTLE GIANT MAGNET you can 
see for yourself just how powerful it is. One 
30c; Five, 28e each; Ten or more, 25c each. Use 
the order form below 


to buy anything. 








for weit please send me 
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STOPPING LEAKS 


WHERE THE METAL IS THIN 


HIS is the easiest kind 

of a Smooth-On repair 
to make and anyone can get 
good results. 














Merely mix the Smooth- | 
On with water until it forms SMOOTH-ON 
a putty. If the leak is at a Radiator 





seam, pry open a little, clean 
off, and force the Smooth- 
On in with the finger or a 
knife blade. At a rusted spot, 
scrape off the rust, force 
the Smooth-On through and 
press it to anchor on both 
sides. At small holes, put 
the Smooth-On _ between 


























washers inside and out and 
use a small machine screw 
and nut for drawing up 
tight. 

Smooth-On No. 1 forced 
into seam openings, between 
rivets, or into the holes H 
quickly metallizes and there- a 
after is tight against hot tory on| 
or cold water, steam, smoke, s u ¥ 
oil, gasoline, gas, etc It \ i 
holds in any metal and can > an 
be used as well to stop leaks 1 
at joints and cracks in cast Leaky Tank 
or wrought metal pipes, t 
radiators, boilers, and fur- 


naces. Use it also to tighten 
loose handles and to anchor 














loose bolts, screws, etc., in 
metal, concrete, tile and 
wood 

By following the simple — Pi 
directions in the Smooth-On Stove Pipe 
Repair Booklet, you can = 
make dozens of home and 


automobile repairs at a very 
small fraction of what a 
repair man would charge, 
and if you keep a small can 
of Smooth-On ready for 
emergencies, you avoid 


annoying delays. Oil Leaks 


Get Smooth-On No. 1 in 7 oz., 1-lb. or 
5-lb. tins at nearest hardware store or if 
necessary direct from us. 


eT 


HOME «- AUTO F 








also 





Return the coupon and 
you will receive this help- 


REPAIRS jf ful booklet 
iil a a= Gems au quem ae aes aoe aoe aoe 
Hu 
— SMOOTH-ON MFG. CO. 
F SMOOTHFON Dept. 58 
SA 
Sie f 574 Communipaw Ave., 


Jersey City, N 


SMOOTH-ON j te Re . ( nd se a Smoo 














Write for 
FREE BOOK 














FOR FLATBELT or ft k engine regar 





FOR Vv BELT change vhen used a 1 stations 
-+TO CARBURE TC . 
O CARBURETOR LEVER portable power plant Full ‘ 
teed No cash dowr Govern peed range from 
10 t 00 R.PLM. Fine rtunity for established 
neies. Circular Mfrs, Candee-S hG Dey 132-B 











PROBLEMS OF SCIENCE AND INDUSTRY 
SOLVED BY TOM THUMB CHEMISTRY 


(Continued from page 49) 


to be subjected to electrical tests elsewhere 
in the building. 

That sounds like a tough assignment for 
any chemist. But watch the microchemists 
go about it. One of them picks up a little 
tapered plate of glass, roughened on one side 
by sand-blasting. He draws it lightly across 
the contact point. The faint metallic streak 
left on the glass is all he needs. He rests the 
plate in the neck of a slender glass vessel. 
Fumes of aqua regia, the “royal water” that 
dissolves even gold or platinum, act on the 
metallic deposit and convert the metals into 
various salts—some soluble in water, some 
insoluble. 


he ey a hair-fine tube of glass in his right 
hand, the microchemist now applies a 
drop of water to the plate. Then, drawing the 
drop back into the same tube, he transfers 
it to a microscope slide. He selects a vial 
labeled “Thallium Nitrate” and deftly adds 
a tiny fragment of the chemical, using a glass 
filament as a tool. Through the microscope 
eyepiece he sees needlelike crystals appear. 
He writes down, “Gold.” 

Returning to the original glass plate, the 
microchemist treats the remaining stain with 
ammonia and lets the droplet evaporate under 
the microscope lens. Crystals again appear, 
this time in the form of squares and triangles. 
To his report he adds, “Silver.” 

From the characteristic shapes of the crys- 
tals he sees—in these cases, of compounds 
known as thallous gold chloride and as silver 
chloride—and from rapid, confirmatory 
“spot” tests with treated papers that change 
color in the presence of certain metals, the 
microchemist can tell in a jiffy just what 
went into the contact point. If it shows up 
favorably in electrical tests, his company 
knows what to use in the future; if it has 
caused a service failure, the company knows 
what to avoid, and another alloy will be 
substituted. Here is a case where the permis- 
sible sample was so small that nothing but 
microchemical methods could have been used. 

A piece of lead from the sheathing of an 
underground telephone cable is brought in to 
find out what made it corrode—and micro- 
chemistry scores from another angle. There is 
plenty of lead to analyze, but ordinary chem- 
ical methods may fail for a curious reason. 
Scattered, microscopic pockets of highly con- 
centrated alkali in the metal are telltale signs 
that stray electric currents in the ground were 
to blame for the cable’s deterioration. If the 
sample is analyzed as a whole, its contents 
are “averaged,” the alkali is diluted, and 
nothing abnormal is found. Local tests on a 
microscopic scale, however, reveal the strong- 
ly alkaline pockets and the true cause of 
corrosion, In fact, the lead can be “dissected” 
under the microscope like a biological spec- 
imen, and the progress of corrosion followed 
from the outside in, layer by layer. Tests like 
these are saving huge sums by reducing cable 


losses. 


OAL occupies the center of the stage at 

another of America’s leading microchem- 
ical laboratories. Directed by Dr. W. R. 
Kirner, this miniature-chemistry center plays 
an invaluable role in the work of the Carnegie 
Institute of Technology’s Coal Research Lab- 
oratory at Pittsburgh, Pa. 

4 group of firms whose names look like a 
“Who’s Who” of American industry have sup- 
ported the Coal Research Laboratory. They 
include the U. S. Steel Corporation, the Gen- 
eral Electric Company, the Koppers Com- 
pany, the New York Edison Company, the 
Standard Oil Company of New Jersey, and 
the Westinghouse Electric and Manufacturing 
Company. All these great organizations are 


interested in the question, “What happens 
when coal is heated?” 

Strangely enough, analyzing tiny samples 
of coal with midget equipment reveals traces 
of substances that would be missed in a man- 
size laboratory. The cost of miniature appa- 
ratus and microchemical reagents is relatively 
low. It takes far less time, too, to determine 
the exact quantities of moisture, carbon, hy- 
drogen, sulphur, methoxyl, oxygen, and ash 
in an almost microscopic sample of coal than 
in a specimen hundreds of times as large. So 
Dr. Kirner uses trinkets as laboratory ware. 
A tiny nickel “bomb” for testing the amount 
of sulphur and various other substances in 
coal resembles something turned out by an 
expert jeweler. Tiny “boats” or trays of por- 
celain and of platinum hold the mirute quan- 
tities of coal while they are being analyzed. 
A glass-and-rubber filtering device uses a disk 
of filter paper a quarter of an inch in diam- 
eter, no larger than the end of a lead pencil. 
Fingers would prove too clumsy to handle 
many of the implements, and they are usually 
moved about with platinum-tipped tweezers. 


LTHOUGH the work of the Coal Re- 
search Laboratory has been, by nature, 

a matter of scientific study with no definite 
commercial goal in view, its findings have 
repeatedly made valuable contributions to in- 
dustry. Improved methods of manufacturing 
coke have been suggested by its work. A care- 
ful study of the chemical changes that occur 
when coal burns normally, as in a furnace, 
have pointed the way to improvements in 
mechanical stokers for home and industrial 
use. The research has shown how a number 
of new substances may be made from coal on 
a commercial scale—chemicals which were 
formerly unknown to industry, or obtainable 
only in small quantities. Some of these prod- 
ucts may prove to be of tremendous value. 

With laboratories like these setting the 
pace, more and more industrial concerns are 
adopting “Tom Thumb” chemistry to solve 
their manufacturing problems. One company 
had exactly three tenths of a gram of a sub- 
stance valued at $5,000 a gram, and wanted 
to know just how much carbon and hydro- 
gen it contained.*By ordinary chemical analy- 
sis it would have been necessary to destroy 
the whole lot, worth $1,500, to find the 
answer. A microchemist made an accurate 
analysis using only two one-thousandths of a 
gram, or ten dollars’ worth. 

As a time-saver, too, microchemistry ap- 
peals to industry. By ordinary methods, it 
usually takes nearly a full day to make a 
complete carbon, hydrogen, and oxygen “‘de- 
termination” of a.substance—that is, to meas- 
ure how much of each of these elements it 
contains. A microchemist can do the same job 
in less than two hours. 

Midget chemistry shows its worth again 
when highly explosive materials come to the 
laboratory for tests. Two microchemists were 
able to make a complete study of highly pure 
ozone, using only two milligrams. Had it ex- 
ploded, their lives would not have been en- 
dangered. 

And so it seems that the miniature-labo- 
ratory idea is likely to become as wide- 
spread as the miniature-camera movement, 
for reasons that are similar—convenience, low 
cost, saving of time, saving of space, and the 
ability to do things that would be impossible 
with more bulky equipment and methods. 
And, just as the use of a miniature camera 
is likely to force a photographer to be more 
careful, and thereby make of him a better 
photographer, so the adoption of “micro- 
methods” in research generally boosts the ef- 
ficiency of the chemist in solving the prob- 
lems of industry. 
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New, Clemarhable 


MIDGET 








MIGHTY MI TUBE RADIO 
CAN BE CARRIED WITH YOU! 
Beautiful Clear Loud Tone 
Direct From Pocket Radio. 
et pon All one unit — just 
ig_ sets, but this LIGHT- 
io measures only 
5 in. x 8% in. Take it with you—listen to 
ic, sports, radio entertainment, etc. 















No Connections Required! 

Beautiful reception and tone. Accurat ce 

made, precisely assembled, rigidly test 

e. Simplified, 
wi 









‘ormanc: centralized tuning. Tunes 
Comes complete phone in set, with easy 
instructions ready to listen in hotels, camps, office, boats, <a 
fate. bi beds, .,.and take it ou while traveling, in 

, bicycle, a “@UARA RANTEED. >. Poth g to adjust. No difficult 
ups. Beautiful walnut c odernistic desi; 


SEND NO MONEY !< Fis the mip, Mises role ale 
Mighty MidgetRadioCo. se sii Dept. 3201, Chicago 





















29-Pc. Electric 
xd) * Re og 


Experiment Kit 


Genuine commercial apparetus. 110-volt A.C. power aise micro- 
phone, transformer, etc. Manual shows how to wire up thief-detec- 
tor, extension phone, e lectric welder, radio code set, electro-plating, 


ra tg grote ype ro tester, ete. Build arc lig nt $399 
et ae Ba 
agts eae bes ‘@ 25-Piece Radio 


rays, etc. (Original cost of parts, $18.50.) SPECIAL 
ale Experiment Kit 

ae; a." PAS" s in — Finest apparatus. Manual shows 

condensers, polarized test receiver, crystal de- 

tector, many special resistors, condensers, $399 

etc. (Retail price, $15 

6 BOOKS FREE! ‘With either kit. ‘‘Ele ectricity Short Course’’, 
“Radio Short Course’ ", **Electric Are Man- 

for Exper. — 3c stamp brings E! lec tric, Radio, Tool and Kit bar- 

gain catal 


how to make scores of radio hook-ups. Contains variable low-loss 
B0c kets, test clips, wire. bolts, ‘screws, nuts, 

SPECIAL 
ual’’, ‘‘Motor-Transformer Manua!’’ ,*‘ Fun with Electricity’’ ,**Plans 
ELECTRICAL SALVAGE CO., Box 524-A22, Lincoln, Nebr. 





DESTROYERS + CRUISERS - 


amore’ BUILD Boucher MODELS 


Authentic scale model kits for Ships, Ancient and 


* SUBMARINES - 
















Modern Get your kit from the pioneer model 
house, making real models since 1905. Blueprints, 
fittings, supplies and kits for 62 different ship 


models. Racing model Ya hts, miniature en- 

gines, speed boats For 25¢ we will send 

you 2 beautiful illus trated books ‘Hobby . 
& “Scale Models of Famous Ships. 


BOUCHER PLAYTHINGS MFG. CORP 
i (Dept. P.S. 2) 126 Lafayette St., N.Y. 
















ELECTRIC 
HEATER 
STEAM 


DRIVEN 
LOCOMOTIVES 
Steam exhausts from smoke-stack 
with thrilling realistic effect 


- ahs 
$10.50 to $34. leohol_ Burner 5 


= F 
geared loco. $8.00. Catalogue of qe 8 
complete locomotives and parts 

=“, 

’’ Mode! of Loco shown above printed on Heavy cardboard with 
eas as shown and also separate wheels. Cut out and assemble. 
Jemonstrates action of steam. Sheet aluminum furnished for small 

parts. Complete with eyelets, punches and riveting tools 25c 


STEAM ELECTRIC CO. 
Bloomfield New Jersey 


Jim Dandy Cabin Cruiser 
The Trailer that has Everything 
Easy to build this beautiful 
trailer coach with my plans! 
Complete instructions for every 
detail of body, chassis, top, 
beds, cabinets, refrigerator, 
» elec tric lightand watersy stems 

and where to buy parts. Can 
COMPLETE BUILDING PLANS :12° ~ built in any size for 2 to 4 


ople. Send $1.00 today! 


Mail Dollar Bill to JIM DANDY, Box 125-B, Wausau, Wis. 




























Always mention PopuULAR SCIENCE 
MoNTHLY when answering adver- 
tisements in this magazine. 








Now You Can Fireproof i 
Paper, Wood, Cloth, etc. 


Interesting experiments possible by using Price’s 
ire Proofing Compound ‘*C’’ to fireproof cloth, 
paper, wood, ete. Opportunities for developing new 
uses % lb. 30c; 1 Ib. 50c; 5 Ibs, $2.00. Mailed 
postage paid on receipt of M. O. or check. 
PRICE A & WATER iy toy NG CO. 
POUGHKEEPSIE ABLISHED 1904 
Makers of Wane "Proofing & Fire f —- ~ Compounds 














Kitincludes allma- 
terials for building $150 
hull, rigging, fit- 

tings also clear postpaid 
ful Sey a ey gt So 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
Order now. Catalog lic. 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va. 





Build a model like this. 


* stomachs. 





ARMY OF PARASITES 
FIGHTS INSECT PESTS 


(Continued from page 61) 


the dosage increased, but found the insects 
withstood even the heaviest application. He 
took infested lemons and oranges to River- 
side, fumigated them again, and found that 
he could not kill the little animals unless he 
applied so much poison gas that it would 
destroy the trees as well as the insects. 

By gassing the scale insects, he soon found, 
science actually was building up a hardier 
race, since only the weak perished and the 
strong survived. Gas after gas was tried, un- 
til today only the deadly hydrocyanic gas is 
employed. Others, of the types used in war, 
proved useless, since they hung.close to the 
ground. Only hydrocyanic was found neutral 
to the tree but deadly to the scale. 


UMIGATION is now highly developed. 

Whereas the hydrocyanic gas once was gen- 
erated in earthen vessels under a tent-covered 
tree, it now is delivered as a liquid in drums 
and delivered through a vaporizer under the 
tree. Being volatile like ether, the liquid be- 
comes a gas on contact with the air and rises 
among the branches to kill tens of thousands 
of scale insects. 

The “insect scientists” overlook no oppor- 
tunity to improve their gas attacks. At the 
Citrus Experiment Station is a metal form 
resembling the outline of a tree. On it they 
try every new kind of leakproof canvas rec- 
ommended for fumigation purposes; in it 
they periodically place infested branches and 
study the effects of gases. Recently a cellu- 
lose-type covering, painted black, has been 
produced in an effort to achieve a tree hous- 
ing which will prevent the gas escaping within 
forty minutes, the time necessary to make 
sure the insects have succumbed to its effects. 

Three species of lemon and orange scale 
insects have resisted all efforts to exterminate 
them by fumigation. To meet that challenge 
Professor Quayle and his coworkers have re- 
sorted to spraying, using petroleum oil, nico- 
tine, and lime sulphur. Highly refined oils 
now are sprayed on both citrus and decidu- 
ous trees with deadly effects on the insects. 

But some insects attack the fruit itself, 
burrowing into the skin and causing decay. 
Fumes and ordinary sprays have no effect 
on these borers, and now a serious effort is 
being made to reach them through their 
Arsenate of lead was tried, but 
that affected the quality of the fruit; a fluo- 
rine compound was applied, but Government 
agricultural authorities objected that this 
might affect human health. So now Professor 
Quayle is experimenting with a third group 
of poisons brought together in a single solu- 
tion which, he hopes, will kill the bugs, yet 
will neither injure the fruit or affect the 
health of man. 


OMETIMES the use of parasitic armies 

has unlooked-for results. Millions of par- 
asites may be released in orchards, only to 
disappear, victims of an unfavorable climate. 
Again, they may multiply in staggering num- 
bers. Recently, all the parasites planted in one 
western orchard disappeared. Investigation 
showed that they were all females. Not being 
fertilized, they naturally failed to produce a 
second generation. Now, precautions are taken 
to see that both males and females are in- 
cluded. Male eggs, it has been found, do not 
develop until female eggs are laid in the same 
insect. Even here, the male eggs will remain 
dormant until the females are full grown, for 
the female can breathe liquids, while her mate 
needs air. When, finally, the female releases 
the male, he eats her for her pains. Even the 
sexes are being changed in this strange battle 
of science. When provided with only half the 





amount of food they require, female larvae 
become males. 
j 





DARLING YOURE 
LIKE YOUR OLD 
CHEERFUL SELF 
AGAIN. NO MORE 
EARLY MORNING 
GROUCHES 
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A GILLETTE RAZOR ! 
WE WERE MADE 
FOR EACH OTHER 
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You Get Cleaner 
Smoother Shaves 


when you use the blade that 
is made for your razor 


Hy make shaving an uncomfortable 
W:: even painful task? Why be satis- 
fied with ragged, half-way shaves that 
leave og of your beard behind? 

Here’s the way to be sure of smooth, 
clean shaves always. Use Gillette Blades 
in your Gillette Razor. Then note how 
smoothly and gently your razor glides over 
your skin. See how quickly and cleanly it 
removes every sign and trace of whiskers. 

Here’s the reason: the Gillette Blade and 
the Gillette Razor are made for each other. 
They were designed by the same engineers 
and are produced by the same manufac- 
turer. Together they constitute the world’s 
finest shaving combination. 

Miracles of science are performed as 
Gillette Blades are ““X-rayed” for hidden 
flaws... diamond-tested for hardness... 
measured for sharpness by a beam of light 
(their shaving edges are actually too keen 
to be seen by the human eye). 

Just try an All-Gillette Shave. Buy a 
package of Gillette Blades and slip one 
into your Gillette Razor tomorrow morn- 
ing. See how pleasant shaving can really be 
when your blade and razor match! 


Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by namel 


Smile and sing with Milton Berle and other 

stars on Gillette's“ Original Community Sing” 

program—CBS Network— Coast to Coast— 
Every Sunday night—10 P.M. E. S. T. 





Gillette Blades 


Precision-made for the Gillette Razor 
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A GIFT OF SOLID GOLD 





Fully-Equipped, Low-Cost Kit of 


GENUINE 23-KARAT 
GOLD LEAF 





With Easy-to-Follow Instructions 


AND 101 SUGGESTED USES 
only §5.00 postpaip 


Put the Rag touch” on your 


xa) locomotive, airplane, ship, and 
+? stagecoach Pee x with Genuine 
We I 23 -karat Gold Leaf. Add that "pro- 
oy fessional finish” to your book ends, 


treasure chests, clock cases, jewel 
boxes, and picture frames. Initial 
your canoe, gun, pipe, tool handles 
with solid gold. ake dollhouse 
furniture fit for a queen. Experi- 
5 ence the thrills of true craftsman- 
oe ship with the Hastings Home- 
Workshop Gold Leaf Kit—practical, 
fully-equipped, inexpensive. Com- 
plete, easy-to-follow instructions 
with every Kit — and 101 sug- 
gested uses for gold leaf. 


Gold Leaf is lasting. Unlike so- 

called “‘gold” paint or bronze pow- 

der, it retains its brilliance and 

won't tarnish because it is made 

from solid gold. And the gold leaf 
in this Kit is beaten by Hastings 
& Co., America’s oldest gold-leaf 
manufacturers. 


This isn’t a toy. It’s a new creative 
thrill. It’s a home-workshop “tool” 
for American hobbyists. It’s fasci- 
nating, practical, and profitable. 
Don't be without your Kit another 
day. It’s as essential to the work- 
shop as paint and varnish. And 
here's what the Kit contains: 


25 Sheets of Transfer Gold Leaf 
(Genuine 23-Karat; 
3 3/8" x33/8") 
25 Sheets of Loose Gold Leaf 
(Genuine 23-Karat; 
33/8 x33/8) 
1 Can of Oil Size (Slow Drying) 
1 Can of Japan Size (Quick 
Drying) 
1 Lettering Brush 
1 Striping Brush 
1 Gilder’s Tip 
6 Paint Cups 
1 Easy-to-Follow InstructionBook 








MONEY-BACK GUARANTEE: If you are not 
entirely satisfied that the Hastings Home- 
Workshop Gold Leaf Kit can be useful to you, 
return it within five days of its receipt and your 
money will be refunded at once. These Kits are 
sold only by Hastings & Co., and only by mail, 
direct from the manufacturer. 


RETURN THIS COUPON TOD 


HASTINGS & CO. 
821 Filbert Street, Philadelphia, Pa. 
I enclose $5.00, for which please send 
me, post-paid, your Home-Workshop Gold 
Leaf Kit with full instructions and 101 
suggested uses. If I am not entirely satis- 
fied, I shall return the Kit within five 
days and my money will be refunded. 
(Print Plainly Please) 


(Or order by letter) | 


Name 
Address 


City & State. 


Check here if you prefer C. 
($5.00 plus postage) 
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HOW ALUMINUM GIVES US 
DYES AND PAINTS 


(Continued from page 71) 


would then be too sensitive to shock and 
might take fire or explode with slight friction. 

Aluminum and mercury combine with each 
other to form an amalgam or alloy of curi- 
ous behavior. Sandpaper a sheet of aluminum 
until it is clean and shiny, drop it into a 
bottle or flask, and shake it with several 
drops of mercury. You will not need much 
of the quicksilver; in fact, the small amount 
reclaimed from the bulb of a broken ther- 
mometer will be plenty. The agitation makes 
the mercury adhere to the cleaned surface of 
aluminum, or “amalgamate” with it. Now, 
if you remove the aluminum strip and expose 
it to the air, small white tufts of featherlike 
hairs will begin to grow upon it. You can 
actually see them getting longer as you watch. 
They consist of alumina, or aluminum oxide. 

Immerse the amalgam-coated strip in wa- 
ter and it will decompose the liquid, liberat- 
ing hydrogen gas. You can prove it is the 
amalgam that does this, for if you place a 
small drop of mercury and a plain strip of 
aluminum in water nothing will happen until 
they touch each other. 


*LECTRIC current offers another way of 
making the aluminum-mercury amalgam. 
Roll up two pieces of aluminum foil, taken 
from candy bars or photographic film, and 
connect them with battery clips to a storage 
battery or a group of dry cells. House cur- 
rent may be used instead, if a heating ele- 
ment of 600 or 660 watts is interposed in the 
circuit. Holding the pieces of foil by the 
insulated part of the wires attached to them, 
touch the aluminum strips simultaneously to 
opposite sides of a drop of mercury, and then 
pull them away. A brilliant are is produced. 
It is a good precaution to wear a pair of 
tinted goggles to protect the eyes, and the 
fumes rising from the arc should not be 
breathed, as the mercury vapor is poisonous. 
One or two arcings are sufficient to produce 
the amalgam. Lay down the pieces of foil, 
watch them for a minute or two, and you 
will see the mosslike growth of white alumina 
appear 

The same result can be produced still more 
effectively by immersing a discarded alumi- 
num tea ball or salt shaker for half a minute 
or so in a hot solution of mercuric chloride 
(bichloride of mercury), taking the special 
precautions that are due this poisonous chem- 
ical. Wash your hands carefully after using 
it, and make sure that nothing you have 
placed in the solution finds its way back to 
the kitchen by any mischance. 

Remove the dipped object, rinse it with 
water, and hold it exposed to the air. It 
becomes warm as the white feathery fronds 
appear on it, and at times cannot be held 
in the hands. You can repeatedly wipe off 
the strange growth, wash the article in wa- 
ter, and dry it with a cloth—and still, after 
half a minute or so, the alumina tendrils will 
sprout again! As much as a teaspoonful of 
the peculiar white substance can be collected 
from the object. 


RESIN GLASS OPENS WAY 
TO LARGER TELESCOPES 


GIANT telescope mirrors, even larger than the 
200-inch reflector now being built by the Cali- 
fornia Institute of Technology, are foreshad- 
owed by the development of a new cast-resin 
plastic having unusual qualities. The new glass, 
made of coal, water, and air, is technically 
known as methyl methacrylate polymer, and 
weighs only about one half as much as ordi- 
nary glass. Although its tensile strength is sub- 
stantially the same, it will not shatter under 
impact. 


==CLAMPsS™ 





Don’t be handicapped 
for want of clamps. 


Plenty of clamps is 
ytrue economy and 

good craftsmanship 

—assure firm joints 
when glueing, accurate 
drilling and sawing, for 
clamps hold work rig- 
idly. From 40 types we 
furnish industry, these 
3 clamps are best for 
the home shop. If your 










Genuine * ‘Jorgen- 
sen’’ Handscrews 
grip at all angles, 
never slip, split or 008- 
en. All sizes. Send 


Pony Miniatures 
Standard and 
special types 
from 12c to, 5? 


each—1 dealer hasn’t ge nuine 

244’ plus postage (7 lb.) for 
5. but jot ‘Jorgensen’’ and 2 No. ,1 Handscrews— 
tools with 100 ‘“‘Pony’’ Clamps,order ope 


if po send $1.00 
with order and pay t. 
postman the balance, 


CATALOG FREE 
Adjustable Clamp Co. 
“‘The Clamp Folks’’ 
408 N. Ashiand Ave. 
Chicago—U.S.A. 


uses. direct. 


Pony 500 Fittings go on ordinary 
%4’’ pipe. Makes clampsofany length. 
Send =. 00—new low price—plus 
stay (6 Ib.) 
or F tin Ss for 2 
Pony 500Clam 


& on 
























600 POWER MICROSCOPE 


Triple Objective 

Brownscope “Professional” $8.50 
The new super-power 100X to 600X Brown- 
scope. Substantially and precisely made. 
Heavy tilting base. Large concave mirror. 
Rack and pinion focusing with two adjust- 
ing wheels. Power 100X to 600X in six 
steps. Dustproof 3 objective revolving nose- 
piece. Chromium plated tube and ma- 
chined parts. Comes complete with wood 
carrying case, slides, instructions, and 
elaborate 6 piece set of dissecting instru- 
ments mounted in carrying case. Only 
$8.50 postpaid. 

Address Dept. 62 


BROWNSCOPE CO. 234 FIFTHAVE. NEW YORK 











LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


New complete 32 page catalog lists 
hundreds of items of interest to 
amateur and professiona! experi- 
menters. Save Money—Buy Di- 
rect. Send now! It's FREE and crammed 
full of bargains and valuable information. 


J.H. WINN MFG. CO., Dept. 102,124 W. 23 St., New York 



















EXPERIMENTERS 


SPECTROSCOPE for chemical analysis, showing count- 


less lines of sun and ores, with chart to identify ele 
ments, and book of 120 e xpe riments 
TELESCOPE clearly showing moon crat 


er $1.00 
STROBOSCOPE with 110-volt motor, ‘neon lamp, and book 
of 100 e apeemnente and optical effect 1.00 
AGIC R lows in the dark in six colors 1.00 
titerric P N! Book of 200 stunts, 110 vo ita: de scribin 
arcs, motors, window displays, magic tricks,etc 1. 3 


SPINTHARISCOPE, See atoms explode J 
Cutting & Sons 27SSt. Campbell, Calif. 

















CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 








BUILD YOUR OWN 


Electric Outboard Motor 


from old auto generator. We show you 
how. Make money building for others. 
Variable Speed. Light weight and 
Silent. Operates from 8 to 12 
hours on ordinary storage 










battery. Dime brings 
complete plans = and 
catalog. 


LEJAYMFG., 1523 W.Lake,Minneapolis,Minn. 





Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
15e (coin) fornew illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and Ate te kits. 
A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich. 








CHEMICALS 


C. P. Grade— 
Generous Quantities 
SC t ditionally guarant 5c 








fully ‘illustrated cali 1937 

catalog—a real 25c value. 

Equip a complete home labo- 
ratory with chemicals, instruments and apparatus. 
—New bargains! New prices! Save real money. 
Send 10c (Rebatable) for postage and handling. 


KEMKIT SCIENTIFIC CORP. 
135-A Johnson St. Brooklyn, N. Y. 
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BRING YOUR RADIO UP TO DATE 


D-A TUBE 


Get Rid of Static, 

Distortion, Strong Local 
Interference. A“‘New 

Radio’”’ For Only.. $ 


Tuneout strong local stations—tune 
in Los Angeles, Canada, Mexico! 
Increaseselectivity,improve 
tone, cut out static, dis- 

“ tortion, — i peop with 
amazing new ADD-A-TUI Uses no extra 
current, fits any radio coed or battery, 
works on inside or outside aerial, all waves. 
Anyonec in install in few minutes. GUAR- 
ANTEED! Use 5 days. If not delighted, 
return within 10 days from date shipped 
and your dollar will be refunded instantly! 


R-E Engineers, Dept. L-522, Marburg Aye. & 8. & 0. R. R., Cincinnati, Ohio 









Send No Money 
Pay nothing 
now. Just send 
name and ad- 
dress on post- 
card. Pay post- 
man only $1 plus 

ew cents post- 
age ondelivery. 
Send your order 

today! 
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Including 12 assorted blades, < 
Adapters manual, and roller 
Saw Guide formerly found on ex- 
pensive machines only. All metal, 15’’ 
long, 8’ high 6%%’’ table. Aswiftand 
easy cutter — best ever made for the 
money. 






“The Jigmaker’’ 
cuts wood 2” thick. 
FRE Catalog illustrating complete power tool line: Shaper, 

Circular Saw with oilless bearings, $3 each; Drill 
Press, $2.50; completely equipped Lathes, $2 & $3; Sander, 
$1; etc. All practical tools for real work. Order today or send 
card for catalog 


J & H Metal Producis Co. 3 Commercial St. Rochester, N. Y. 











Making Money 
With Your 


CAMERA 


Here is a bran-NEW, exceptionally practical 
manual which will teach you many kinks and 
tricks, ways and means to take and sell pictures. 
Written entirely for the amateur or semi-pro- 
fessional camera hobbyist, it clearly demon- 
strates by pictures and directions the principles 
of picture taking that bring you photos which 
are marketable—and how and where to sell them. 


COMPLETE, FASCINATING 
Easy To Understand 


The ingenious amateur who can learn how to 
apply some of the simple rules in this book can 
make enough money with his camera to pay for 
all his photographic activities, and lay aside 
some welcome profit as well. 


THE TWENTY FIVE SECTIONS 


of the manual cover such subjects as: Photog- 
raphy Isn’t Difficult; Salable Pictures of Peo- 
ple; Dollars From Architectural Photography; 
Pictures For Publication; Pictures For Roto- 
gravure Sections; Ventures In News Photog- 
raphy; Syndicating Photographs; Pictures For 
The Magazines; Landscape Dollars; Selling 
Photographs To Manufacturers; Developing and 
Printing For Others; Miniature Camera Possi- 
bilities; Lantern Slides and Their Relatives; 
Salvaging Old Photographs; Still-Life Photog- 
raphy; Photographic ovelties ; Accidental 
Profits; Nature Photography; Movie Profits ; 
Coloring, Retouching, etc.; Invisible 

Magic; What About Stereo Photography? ; 
ful Accessories You Can Make; Miscellaneous 
Information. 


Send No Money Now— 
Just Coupon 


We will mail C. O. D. You pay Postman. 
You risk nothing because POPULAR SCIENCE 
publishes this book, and will absolutely make 
good if you are dissatisfied. 


(eo 8 8 oe EE GE EG GG eG UG GG GG GG UG GG GG 
Popular Science Monthly Dept. 27 
353 Fourth Avenue, New York 

Send me MAKING MONEY WITH YOUR 
CAMERA. I will pay Postman $2.00 plus a few 
cents postage when the book arrives. You guar- 
antee to return my money if I send the book 
back in ten days. (If you prefer to enclose cash, 
send $2.00). 


Orders from outside U. S. must be accompanied by $2.00 





LOOK WHERE YOU DRIVE 
(Continued from page 78) 


don’t fit a special mirror,’ Gus advised, “you 
can keep out of trouble by glancing in your 
mirror when you're ready to start away from 
the curb. If there’s no car in sight, wait a few 
seconds, in case a car may have swung into 
the blind spot as you glanced at the mirror. 
If there is a car coming, wait for it to pass 
in the same way, meanwhile keeping your 
eye on the mirror to make sure no other car 
will get close enough to slam you when you 
do swing out.” 

“That’s a good stunt—I'll remember it,” 
Braxton said, as he climbed behind the wheel 
again and began to watch in his mirror for 
cars coming up the road and mentally timing 
how long it took for them to get by after they 
passed out of his view in the rear-vision 
mirror. “Too bad we can’t see backward as 
well as forward in an automobile,” he grum- 
bled. 


can see better back- 

ward,” Gus observed. “In a sleet storm, 
for example. If you keep going, the rear 
window stays clear, and so does your mirror.” 

“T meant to ask you about that, Gus. 
What’s the best cure for sleet? I had to get 
out every few miles and scrape the sleet off 
the windshield by hand during that storm we 
had two weeks ago. It was a blamed nui- 
sance.” 

“Best cure I know of is to keep the wind- 
shield glass so hot that sleet won’t form on it,” 
Gus suggested. 

“Oh! You mean that idea of burning a 
candle right close to the windshield with a 
reflector behind it so the light won't shine in 
your eyes?” 

“T wasn’t thinking of that way, although 
it’s a good stunt in an emergency,’ Gus re- 
plied. “There are two good ways to keep the 
windshield above the freezing point. One is 
to use a special electric heater made for that 
purpose. It has a grid of heating wires en- 
closed in a transparent shield, and draws cur- 
rent from the car’s battery. Then, there’s the 
latest idea, which is a car heater fitted in such 
a way that a part of the hot air is thrown 
against the windshield.” 

I don’t like anything in my line of vision 
on the windshield,’ Braxton objected, “and 
besides, I leave my car standing around so 
much nights with the lights on that I have to 
have the battery charged every so often all 
winter. I don’t want any gadget that’ll run 
my battery down,any quicker.” 

“How about a special heater?” 
gested. 

Braxton laughed. 
and I'll be darned if 


OMETIMES you 


Gus sug- 


“I’ve got a heater now, 
I’m going to throw it 
away and get a new one just to keep the 
windshield hot in snow and sleet storms. After 
all, you don’t get caught in a sleet storm or a 
heavy snow so very often. Aren’t there any 
good emergency stunts that will do the trick ?” 


™ ELL,” replied Gus, “the candle stunt is 

one of them, but it has its disadvan- 
tages at night. Even with a shield behind it, 
there’s some light glare. If your headlights are 
giving poor light because of the sleet or snow 
that’s stuck to them, even a small glare may 
make it hard to see the road. 

“But there are plenty of other ideas you 
can try,” Gus went on. “A simple one is to 
carry some small bags of salt in your tool kit. 
They can be about two or three inches in 
diameter. Then, when you get caught in sleet, 
or if snow starts freezing to the windshield, 
tie a bag of salt to the windshield-wiper shaft 
so it bumps against the glass at the top out 
of the way of the swipe of the blade itself. 

“Wet the bag a little before you tie it in 
place. As the salt slowly melts, the wiper will 
keep sweeping the salt water back and forth 
across the glass (Continued on page 130) 
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New FREE ~~~ 


ILLUSTRATED HARMONICA| ~ 
INSTRUCTION BOOK 





M. HOHNER, Inc. 








351 Fourth Ave., New } York 
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4 BIG LEAGUE PITCHER 
1 TAUGHT ME To 


THIS IS THE 


FAST WAY] 
RELIEVEACID 


INDIGESTION 
(GAS... SOUR STOMACH) 


“Big League baseball players can’t 

ve bothered with a fussy stomach 
out on the diamond. They need 
relief quick. When a Big League pitcher told 
me more and more ball players were carrying 
lums right in their pockets all the time, I 
started carrying them myself as a regular 
thing. Now I get relief, minutes and sometimes 
hours, quicker.” 

Millions have switched to Tums because they 
bring such quick relief. Just the thing after 
you eat, drink or smoke too much. So handy. 
The roll fits right into your pocket or purse. 
And they taste just like candy. Best of all, 
Tums are harmless and non-habit forming 
Contain no harsh, water soluble alkalies—can 
never over-alkalize the stomach. And Tums 
are so economical—just 10 cents a roll—or 3 


rolls in convenient 25 cent ECONOMY PACK. 


TUMS, FOR THE bi 


TUMS ARE 
ANTACID... 


NOT A LAXATIVE ic 
sautifu i tor 1937 Calendar-Thermometer Also 
FREE: «: e f Tums und NR. end stamp for packing and 
H. Lewi Dept. 33 B-76 S‘. Louis, Mo 
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THE WORLD’S FINEST 


RADIO cREE! 


CATALOG 


Paste the coupon on a penny 
post card TODAY! You will be 
amazed at the SAVINGS shown 
on the 156 pages of the LATEST 
1937 Radio Catalog! Ten thou- 
sand Bargains in Parts—Tubes 
—Testers—Kits—Tools. Custom 
Built Lafayette Radios at prices 
which cannot be beaten. Remem- 
ber—WHOLESALE will not be 
undersold. Don’t wait! Clip the 
coupon and mail it right away! 


BUILD YOUR OWN 


Build any of the circuits described in this 
magazine! We can supply parts for all of 
them, Write for FREE parts list. 


MAIL THIS COUPON WOW 
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LOOK WHERE YOU DRIVE 
(Continued from page 129) 


and the solution will keep the sleet or snow 
from freezing. When the salt is all gone and 
she starts to freeze up again, hang up the 
next bag.” 

“But salt water freezes, too, if it’s cold 
enough,” Braxton objected. 

“That’s true,” Gus admitted, “But if 
you've got a heater in the car, the air inside 
will keep the glass from reaching the salt- 
water freezing point. And when it gets as 
cold as all that, there won’t be any sleet— 
it'll come in the form of snow, and the snow 
won't stick to the glass because it wouldn’t 
melt when it struck it. In fact, if the wind- 
shield-glass temperature is actually much be- 
low freezing on its outside surface, you won’t 
even need a windshield wiper, because the 
wind that rushes by when you're driving will 
blow the snow clear of the glass.” 

“So it does when it’s real cold,” 
agreed. 

“And if you don’t want to be bothered with 
bags of salt, you can get the same effect 
with any one of a number of special wipers 
on the market. They’re filled with a chemi- 
cal powder that melts to form an anti-sleet 
solution.” 

“Sounds like a useful gadget,” Braxton ex- 
claimed. “What do you do? Just keep one of 
the special blades in your tool kit and snap it 
on when you get caught in a snow storm or 
it starts to sleet ?” 

“That’s the idea,” answered Gus. 

“But supposing your windshield wiper is 
kind of old and hasn’t much kick to it, so it 
won’t swing any trick wiper blades, then 
what ?” 

“You’re a chump if you start out with a 
wiper in that condition, but if you do get 
caught, then the only thing to do is pull your 
coat collar up around your ears, stick your 
head out of the window, and make for the 
nearest service station!’’ Gus grumbled, as he 
headed for the gas pump to take care of an- 
other customer. 


THREE-COURSE DINNER 
WEIGHS SIX OUNCES 


Less than six ounces of concentrated food 
was shown, in a recent Russian demonstra- 
tion, to be sufficient for the preparation of a 
nourishing three-course dinner. The new 
foods were developed by scientists who were 
faced with the necessity of providing emer- 
gency rations for the airmen who maintain 
communication between isolated arctic out- 
posts, replacing the traditional pemmican 
with: foodstuffs that are compatible with to- 
day’s knowledge of dietary requirements. It 
was found that ordinary foods could be high- 
ly concentrated by eliminating the water con- 
tent, along with such unnecessary substances 
as bone and fiber. Stranded aviators and ex- 
plorers need merely to melt ice or snow, soak 
the condensed food in the hot water, and eat 
their dinners. A full-size plate of meat-and- 
vegetable soup, a main course of veal cutlet 
and mashed potato, and a fruit-jelly dessert 
course can be prepared from five and a half 
ounces of concentrate. 


FIVE-YEAR STARVATION 
FAILS TO KILL TICKS 


THAT some insects can live as long as five 
years without food of any kind has been 
established by recent experiments conducted 
by Dr. Edward Francis of the U. Public 
Health Service. Tiny insects called ticks, taken 
from a Texas cave and stored in wooden pill 
boxes, were found to be alive after five years 
on a starvation diet. More important than 
their ability to live without food is the fact 
that the tested ticks still harbored disease 
germs of relapsing fever, which they spread. 
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AMERICA GROWS BAMBOO 
(Continued from page 53) 


cial groves in the Caucasus. New methods of 
steaming poles under pressure have been de- 
vised by experts here, and the demand for the 
treated poles has exceeded the supply. 

In the event of a paper famine, bamboo is 
expected to play an important part in filling 
the gap. French paper mills already are using 
the long-fibered wood in the production of 
papers. The reason ascribed for the failure of 
past efforts to make cheap bamboo papers in 
quantities is that shipments from the Orient 
contain a jumble of many species of the wood, 
no two responding exactly the same to chem- 
ical treatment. By obtaining the bamboo from 
local groves, all of the same species, this dif- 
ficulty can be overcome, 


M°t people think bamboo is exclusively 
a plant of the tropics. As a matter of 
fact, one Japanese species flourishes where 
winter snows are so heavy they break down 
young stems. Hardy varieties, such as are be- 
ing introduced into America, are uninjured 
by temperatures as low as five degrees above 
zero F. Some have gone through winters with 
only slight damage when the thermometer 
recorded zero and below. Regions where the 
temperature in winter does not drop below 
five degrees F. are best suited to the growing 
of bamboo. This is especially significant in 
view of the fact that millions of acres of cut- 
over wasteland in the South rarely, if ever, 
encounter a lower temperature. 

Any part of the country where cotton is 
grown successfully is suitable for bamboo cul- 
ture. The South Atlantic States, the Gulf 
Coast States, parts of Tennessee and Arkansas, 
and valleys on the Pacific Coast, especially in 
Southern California, all are promising fields 
for the introduction of bamboo. 

The largest grove now in existence in 
America is located a few miles from Savan- 
nah, Ga. It covers more than an acre, and the 
jointed stems rise from forty to sixty feet in 
the air. It has been weathering variations in 
temperature for more than a quarter of a 
century. Another large grove, near Bakersfield, 
Calif., sprang from a single plant bought a 
dozen years ago from a Japanese nurseryman 
in San Francisco. In Florida, near Crescent 
City, a plantation of Bengal bamboo has been 
supplying fishing poles to anglers of the region 
for more than a decade. Experiments have re- 
vealed that bamboo from the Bengal region 
f India is particularly suited to the soil and 
climate of Florida. 

The quality of the bamboo varies accord- 
ing to the soil in which it is grown. Potash 
and phosphoric acid are needed to produce 
strong, tough wood. For edible bamboo, light, 
sandy soil is best. 


HILE some species thrive in wet soil, 

most do best in well-drained, fertile 
fields. The roots, penetrating to a depth of 
four feet or more, obtain all the moisture 
necessary from ordinary rainfalls. Impervious 
clays and hardpan must be avoided. Once the 
bamboo grove has established itself, the care 
involves only a slight expense. And, in the 
Orient, a well-established grove sometimes 
brings an annual return of thirty or forty 
dollars an acre. 

Bamboo is not raised from seed. Rhizomes, 
or sections of the underground stems, are 
planted like asparagus roots and produce the 
new canes. Nurseries usually ship them out in 
late February or March, before the roots be- 
come active. They are set out in rows, about 
two feet apart, after having been soaked in 
water for two hours. During the early months, 
water is more necessary than it is later on. 
The roots are sprinkled at frequent intervals 
as insufficient moisture at this stage is one of 





tos the only 


the chief causes of failure. Aside from water- 
(Continued on page 132) 
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| AMERICA GROWS BAMBOO 
(Continued from page 131) 


attention required is weeding. By the end of 
the first season, the roots usually have sent 
up shoots that rise from two to three feet in 
the air. 

In the spring of the second year, the young 
plants are dug up with balls of earth around 
the roots, and transplanted from the nursery 
row to a permanent location. This ground 
should be well manured and covered, between 
the plants, with straw. If the soil is dry, the 
roots are placed well below the surface; if it 
is wet, mounds are made and the plants put 
in these. 





N THE case of the giant timber bamboo, 

the underground stems spread in all direc- 
tions, sometimes as much as fifteen feet in a 
single season. It is by spreading and sending 
up new shoots that the plants produce groves 
and forests. Consequently, when they are set 
out, they are placed approximately fifteen feet 


apart each way. Smaller species of bamboo 
can be placed as close as eight feet apart with 
success 


first three 
roots should be allowed to ma- 


During the years, all canes that 


rise from the 

ture. After the third year, only the strongest 
and largest of the shoots are left. The others 
are cut away to give added strength to the 


most promising sprouts. 

If the transplanting to the permanent field 
has been done properly, shoots twice the size 
of those growing the first year will appear the 
second season. Thereafter, the stems appearing 
year after year will increase in height and di- 
ameter until the maximum is reached. For the 


giant timber bamboos, this sometimes takes 
fifteen years; for the smaller species, from five 
to ten 


A curious and little-understood fact is that 
the bamboo poles never get any larger than 
they are at the end of the first season. A pine 
tree or an oak keeps adding to its size year 
after year. But a bamboo cane shoots sky- 
ward at a rate that carries it to its maximum 
height during the growing season of a single 
year. And,curiously enough, the stems have the 
same diameters when only a few inches above 
the ground that they have when fullgrown. 

From five to ten years is the average life 
a bamboo cane. Its maximum hardness is 

reached until the third year. If it is cut 

that, the wood lacks strength and 
If it is left standing longer than 
the fourth year, it becomes brittle and un- 
workable. So full of minerals are the hard, 
flinty, outer fibers of the bamboo that often- 
times sparks shoot from the wood when it is 
cut with an ax. 


of 

not 
before 
durability 


Because the bamboo adds no growth year 
after year, its age can only be guessed at. 
Slow-growing trees produce growth rings 


which can be counted to determine the age of 
the wood. 

August the month when the bamboo 
usually is harvested. Some species are bien- 
nial, sending up new shoots only every other 
year. But most bamboos produce an annual 
crop which can be cut the second season after- 
wards. Years ago, it was thought that bamboo 
had to be harvested while green. Now, i 
known that best results are obtained by letting 
the stems dry before the work of felling begins. 


is 


is 


NCE a bamboo grove is well established, 
it continues to produce as many as 100 
canes a year for half a century. After the 
first two years, it demands little if any atten- 
tion. Only when the roots are getting started, 
is there need for watering, weeding, and cul- 
tivation 
According to one official of the Depart- 
ment of Agriculture, poultry and bamboo 
raising would form an ideal combination. 
The tall, slender stems of the bamboo, with 
their feathery (Continued on page 133) 
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AMERICA GROWS BAMBOO 
(Continued from page 132) 


branches at the top, would provide shade for 
the chickens and the poultry would add to 
the income while the groves were getting es- 
tablished. 

In addition to the giant timber bamboo, 
and smaller wood-producing species, govern- 
ment officials are introducing other types as 
ornamental plants for windbreaks, hedges, 
and gardens. They have been popular in 
Fe England and on the Continent for several 
decades and are admirably suited for use in 
America. 

Recently, new types of bamboo, brought 
home from all parts of the tropical world by 
Department of Agriculture ae hunters, 
have been forwarded to the Savannah sta- 
tion. Planted in clumps and marked with 
metal tags, they are being watched to learn 
the peculiar characteristics of each. Out of 
such tests, carried on over a long period of 
years, the government scientists expect to dis- 
cover the ideal bamboo for southern planting. 


HE bamboos under government propa- 

gation range in height from one to fifty 
feet. The edible bamboo, suitable for intro- 
duction in South Atlantic and Gulf Coast 
states, is one of the most beautiful forms of 
the plant. Like the other hardy species, it 
spreads out to form groves. The canes, or 
stalks, of all bamboos, with the exception of 
the black-spotted or black bamboo, are green 
as they grow, turning yellow as they dry out. 


Some years ago, a strict embargo was 
placed by the Government upon the importa- 
tion of all bamboo plants from abroad. The 


step was taken to prevent plant pests from 
entering the country. Since then, only Govern- 
ment or nursery stock has been available. 
There are several sources within the borders 
of the United States where the plants can be 
obtained at the present time. 

The following commercial nurseries, for 
instance, are mentioned by the U. S. Depart- 
ment of Agriculture, as supplying the giant 
timber bamboo plants: 

Coastal Plains Nursery, Blackshear, 
: Elm-Abode Nurseries, Columbia, S. C.; 





Ga. ; 
Fant’s 





Greenhouse, Anderson, S. C.; Fruitland Nur- 
series, Augusta, Ga,; Glen Saint Mary Nur- 

i series Company, Glen Saint Mary, Fla.; H. G. 
Hastings Company, Atlanta, Ga.; Jungle Gar- 
dens, Inc., Avery Island, La.; Royal Palm 
Nurseries, Oneco, Fla. 


The U. S. Department of Agriculture sta- 
tion which supplied free stock for bamboo 
plots located at Chico, Calif., 140 miles 
north of San Francisco: The larger bamboos 
were supplied in lots of not less than twenty- 
five at a time. Some of the smaller varieties 
were shipped in lots of ten or fifteen plants. 
In either case, the weight of the shipments 
ran to about a pound for each plant. Ship- 
ments went by express, collect. 


ea A th 


is 


ore ed 


NFORMATION on the propagation of bam- 

boos, based upon years of research by Gov- 
ernment experts, is also available for those in- 
terested in establishing: nurseries. The Office 
of Foreign Plant Introduction of the Depart- 
ment of Agriculture in Washington, D. C., 
has charge of this service. 

Throughout the world, approximately 500 








species of bamboo have been studied and 
classified. More than two thirds of them are 

; natives of Asia and the adjacent islands 
‘ Every year, from these lands, thousands of 
f miles of bamboo canes travel by steamer to 
" the United States to meet the needs of sport 
$ and industry. 

} Introduced into this country on a wide 
a commercial scale, the giant grass will pro- 
* | vide a steady home supply of the invaluable 
£ | wood. It promises, in addition, to turn waste- 
g 

“ | 


lands into profitable groves and add a valua- 
ble new farm industry to American agriculture. 
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AIR PISTOL 


For Target & Small Game—Economical—Ac- 
curate Practical—Adjustable Force—Amaz- 
ing Maximum Velocity—Safe. Single Shot 
with Bolt Action—Hammer Fire—Hair Tri, 
Safet | 177 or 22 or BB Price $7.50, 
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An Ontario policeman removing the film from a camera which a visitor 
has taken into the playground gallery. Light spoils any pictures made 


are used by advertisers who, incidentaily, con- 
tribute substantially to the quins’ bank ac- 
count for the privilege. 

One of the official photographer’s most dif- 
ficult tasks is to convince customers that the 
kind of pictures they want simply cannot be 
made by an ordinary mortal. To get all five 
babies to pose in certain positions, and to 
have each baby doing a specific thing is 
well, impossible. Such specifications may be 
met by spending several days photographing 
the babies one at a time, and then assembling 
the individual pictures into a group 


HOTOGRAPHS Davis makes of the 

Dionne quintuplets are permitted by an 
exclusive contract between his employers and 
the guardians of the babies. No one else can 
legally make such photographs The exclusive- 
ness of the pictures Davis obtains makes them 
highly valuable to their owners, and to the 
babies themselves. A manufacturer may pay 
a small fortune for an endorsement involving 
the use of a picture of the babies in adver- 
tising his product. The result of the present 
photographic tie-up between the guardians of 
the babies and the makers of still and moving 
pictures will be that, by the time the quin- 
tuplets have grown up, they will be among 
the wealthiest sisters in the world 

This explains the precautions taken to pre 
vent outsiders from photographing the babies 
Many an uninformed tourist has taken his 
camera along on his pilgrimage to Callander 
in the hope of getting a good snapshot of the 
quins, only to have it taken from him at the 
rate to the viewing gallery; or, if he did man- 
age to get it inside, to have it seized and the 
film taken out and exposed to light. 

Today, it is just about as easy for an out- 
sider to get a good photograph of the Dionne 
quintuplets as it would be for him to photo- 
graph the internal details of a battleship. 
Chere are lots of things he can record with his 
camera in the vicinity of the nursery, but 
they do not include the famous quins. 

Although the strict regulations concerning 
the photographing of the babies might seem, 
at first sight, to be a conspiracy against tour- 
ists, such is not the case. Actually, it is a 
means by which future abuses of a privilege, 
already spoiled by the inevitable few, may be 
checked. The holders of the exclusive photo 
contract at first allowed tourists to snap sou- 
venir pictures for their own use. Before the 
present play yard was completed, visitors 
could get to within a few feet of the quin- 
tuplets when they were being exhibited to the 
public, and it was relatively easy to get snap 


Photographing the Dionne 


(Continued from page 33) 


shots of them. Eventu- 
ally, however, it was 
noticed that such pic- 
tures were being pub- 
lished in various forms, 
evidence that profes- 
sional photographers as 
well as tourists were 
snapping shutters. And 
so there came into be- 
ing the elaborate sys- 
tem that now guards 
the Dionnesisters against 
picture taking of all 
kinds. 

The babies are exhib- 
ited to visitors twice a 
day, weather permit- 
ting, in a play yard 
flanked on three sides 
by a specially construct- 
ed observation gallery. 
Visitors are admitted, 
free of charge, to this 
gallery as many times 
as they desire. The line- 
up of visitors gener- 
ally looks like a sizable parade. Six or seven 
thousand persons a day is not an unusual at- 
tendance record. 

The tourist displaying a camera, whether 
it be a cheap box or expensive miniature, is 
stopped at the outer gate by boys who re- 
mind him that no cameras are allowed inside. 
These are the check boys who will take care 
of the camera while its owner goes through 
the play ground building. Identifying numbers 
are chalked on each camera and tickets are 
issued. The visitor does not have to take ad- 
vantage of the checking service: he can return 
his camera to his car, or have a friend hold 
it for him. 

But maybe the tourist has a small camera 
that he can conceal under his coat. The po- 
liceman who officiates at the entrance turn- 
stiles may spot the suspicious bulge, and turn 
the visitor back. Several signs prominently 
displayed proclaim that any person with a 
camera will be refused admittance to the 
playground observatory. Once in a _ while, 
some one succeeds in taking his camera in- 
side and snapping the quins at play, through 
the observation windows. Almost always a 
guard spots him, and seizes the camera. The 
guard removes the film in daylight, which 
spoils any pictures it may have recorded. 

But the chances are that, even if the visitor 
does succeed in stealing a shot of the babies 
and getting his camera safely through the 
guard lines, he will get little reward for his 


fe 


i 





Quintuplets 


troubles. The play yard of the quins can be 
seen from the observation galleries only 
through windows covered, on the outside, 
with aluminum-coated wire screen of fine 
mesh. The babies, in the well-lighted play 
yard, cannot see their visitors because the alu- 
minum wire reflects so much light that it ap- 
pears opaque. When an attempt is made to 
take a picture through the windows from the 
gallery, the wire screen acts as a diffusion 
screen that effectively kills detail. The nega- 
tive produced, if it shows anything at all, is 
so fuzzy and indistinct as to be almost worth- 
less. Davis, with better equipment than most 
visitors, and unhampered by guards, has not 
succeeded in making anything but hopelessly 
fuzzy photographs through the wire. 

In going from the nursery to the play 
yard, the five babies and their nurses must 
pass across an open space. It is then that the 
visitors get their first glimpse of the babies; 
and it is then that many camera shutters 
click, from outside the outer steel guard 
fence. But here again such clicking produces 
disappointing results, for a “snow fence,” 
made of small palings, has been strung along 
the inner steel protective fence, to form an 
effective antisnapshot screen. 

Outside the fence that separates the nursery 
and play yard from the rest of the little vil- 
lage that has sprung up around the Dionne 
home site, the visitor with a camera can 
shoot pictures to his heart’s content, without 
fear of interference if he doesn’t climb on top 
of things where, with the aid of a telephoto 
lens, he might shoot down into the yard. 


HE subjects most often photographed by 

tourists include the Dafoe nursery and 
play yard exterior, the unpainted home where 
the quins were born, and, of course, the trim 
little house of Doctor Dafoe, nestling behind 
its picket fence on the road that carries the 
endless stream of cars to the nursery. Some 
fortunate visitors have been able to get the 
older Dionne children to pose on the porch, 
and answer questions in French, while shut- 
ters are snapped. 

It is apparent that, for some time to come, 
the quintuplets will be photographed suc- 
cessfully only by their privileged still camera- 
man, and occasionally by a motion-picture 
photographer who is making a newsreel or 
feature photoplay in which they appear. But 
if you are fortunate enough to visit Quin- 
tuplet Land, don’t leave your camera at home 
on that account. Just check it at the gate 
while you take the short but unforgettable 
journey through the unique observatory 
building. 





This is what you get if you try to snap a picture of the quins through the “snow fence” that sur- 
rounds an open space they cross daily. Small palings inside the wire fence blur the camera’s view 
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LIVE RUBBER mount- 


ings (above) between 

body and frame cushion 

the car from road 

shocks and vibration... 

add greatly to riding 
y comfort. 


; EASY TO BUY 


You’ll find this beauti- 
ful 1937 Plymouth is 
3 priced right down with 
E the lowest and the 
E Commercial Credit 
|g Company offers low 
terms—through DeSoto, 
Chrysler and Dodge 
} dealers. Plymouth Divi- 
sion of Chrysler Corp. 
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RESTFUL “Hushed 
Ride’”’...bumps and vi- 
bration killed by air- 
plane-type shock-ab- 
sorbers and new, live 
rubber cushions be- 
tween frame and body. 


FLOATING POWER 
mountings (lower left 
diagram) keep engine 
perfectly balanced... 
dissipate vibration. 
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Five Kinds of Scientific 
Insulation Protect Your Ears 


OISE WEARS NERVES. Stopping noise increases 

motoring safety. That’s why the remarkable 

sound-proofing of new Plymouth cars is one of the 
year’s big automobile developments. 










The engineers tracked down noise to its source, 
analyzed it, developed new ways to stifle it. Five 
materials are used. Road rumble, drumming and 
noise are now scientifically shut out or absorbed! 






































“BALD HEADS” (above) 
—formerly theseround, 
rear corners reflected 
sound like a band shell. 
Nowthese noise-spread- 
ing spots have been 
scientifically silenced. 


“SOUND MOVIES”’... 
using cathode rays and 
a special movie camera, 
engineers took pictures 
of noise...enabling them 
to measure its exact 
pitch and frequency, 
and learn the efficiency 
of their new insulation. 


(Below)Thenew DeLuxe 
4-Door Touring Sedan. 
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ELOW isa list of surnames of some of the most distinguished American families. Our research staff, over a period of years, 
has completed preparation of manuscripts dealing with the history of each of these families. If your name is listed, you 
should have a copy of your manuscript. You will find it not only of keen interest, but a source of pride and satisfaction to 


yourself and your kin. 
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HOW MUCH DOES THE TELEPHONE UOST? 


It is easy to figure how much 
the telephone costs. It is not 
easy to reckon how much it 
saves. 

A single telephone call may 
save a life—brighten a friend- 
ship or a day—sell a bill of 
goods or land a job. 

One telephone call may be 
worth more to you than the 
cost of the service for months 
and years to come. 
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The telephone saves you 
priceless hours of time each 
week—spares you trips through 
snow and storm these uncertain 
winter days. 

Without moving from the 
warmth and comfort of your 
own fireside, you are in touch 
with stores and friends and 
office—by telephone. The cost 
is but a few cents a day. In re- 
turn, the telephone offers you 
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ring a 


increasing measure of security, 
convenience, happiness and 
achievement. 


Every time you call a number, you use 
some part of a nation-wide telephone 
system that cost more than four billion 
dollars to build and employs about 
300,000 people. The facili- 
ties of this entire organiza- 
tion are yours to command— 
anywhere, any time, and at 
small cost. 


BELL TELEPHONE SYSTEM 


dvertisements in this magazine. 5 











A Veteran Model-Gun Maker 
Tells How It’s Done 


Move gun making, in which some of your 
readers have shown interest recently, is one 
of my hobbies, and I, too, would like to see 
you give some space to articles on this sub- 


ject. Model guns = 
should be built to a we SAP 
definite scale, just like “i = 
s R TO 
model ships or trains, \DEE . 
Y SHOOT. 







and I have found that 
a one-to-ftour ratio 1s 
very good | made a 
model of a .52 caliber 
buffalo gun in this 
size. It has a sliding 
drop. breech, steel a4 
frame, sidelock and y x 

barrel, and walnut ; 

stock and fore end. It looks like a real gun 
and works like one, the actual caliber being 
13. A scale of one to three is very good, too. 
I have worked with this, and intend to use 
it in the construction of a Remington cap- 
and-ball rifle. I expect to make it shoot, us- 
ing a cigar-lighter flint. The best way to start 
the hobby of miniature gun making is with 
wooden models, which are easy for anyone to 
whittle. As one gains skill and knowledge of 
the different types of guns, one can advance 


to the more elaborate models. I began this 


J.R., Ava, Il. 


way when I was ten years old 


Yes, the Law of Gravitation 
Is Still in Force 

So B.L.L. was fooled by the old Mount 
Freedom illusion, was he? We've all known 
for years that water won't run uphill. Why 
hould we expect our cars to coast upgrade f 
The explanation of the phenomenon is this: 
the road up from Morristown to Mount 
Freedom is so darn steep most of the way 
that when it does level off a little bit it actu- 
ally looks as if it were a down grade (or up 
grade, depending upon which way you'r 
traveling). You really were coasting down 
hill, B.L.L., and you can prove it with a 
G.A.O.., Dover, N.J. 


carpenter's level 
Reader Is Overcome 
By Gas-Mask Items 

It’s a cheerful prospect you hold out for 


the so-called human race, in a recent issue 
e, a baby slumbers peacefully in 


On one pag 
its gasproof shelter; on the next, a gentleman 
sits at his desk with 

a gas mask on and H'M. JUST ANOTHER 
engages in a telephone ONE OF MY 
conversation, presum (i ) MISTAKES! 


ably while the deadly Mn 
fumes eddy around a 
W Q “4a 
him. Apparently, our \ a4 ae. 
wonderful civilization Py ats oem 
, 
will not reach its <A sot* 
wt 7 
peak until every man, s&h it) 
\ 4 4 ” > ¥ Ay 
woman, and child is 6 O10 5 4 aN 
CAME ¢ >> a a 
wearing a mask every uenee.? 7. tS, 
minute of the day 
eating and _ sleeping, 


working and plavin Eventually, nature may 


come to the rescue by equipping us with 
built-in gas filters, and so save us from killing 
ourselves off. Not that it matters much— 


\.T.J., Jr., Birmingham, Ala. 





Maybe It’s Used With a 
Perpetual-Motion Engine 


LATELY I’ve been hearing of a fellow in 
Canada who is said to have invented a car- 
buretor that will run an automobile 200 to 
100 miles on a gallon of gasoline. My brother 
argues that it would be impossible to get that 
much energy from a gallon of gas. We are 
turning to P.S.M. for help. Can any of your 
readers help us settle this argument ?—J.J.A., 
Elwood, Ind. 


He’s Worried About the Size 
of Raymond Wailes’s Lab 


Your chemistry and microscopy articles 
are high points with me, and of course, I 
“sobble them up.” By this time, however, the 
laboratory of the man who writes the chem- 
istry articles must be overflowing into the 
coal bin, preserve 
closet, and ash barrel! 
How about an article 
(or even more than 
one) on rearranging 
the shelves, cabinets, 
drawers, hood, and 
the rest of it to allow 
for growth? My lab 
has long since out- 
grown its former lim 
its. After that busi 
ness is accomplished, 
I feel sure that other readers will join with 
me in wanting articles on organic synthesis. 
Such projects could be done with simple, 
homemade apparatus, and chemicals obtained 
at the corner drug store. In some future issue 
I would like to see some plans for home- 
workshop construction of spotlights, flood 
lights, and other equipment for small stages 
such as are encountered in churches and 
schools. The amateur electricians would have 
a great time rigging up lights of this type, as 
most small stages are pitifully lacking in 
proper lighting fixtures. Low-cost rigs could 
be built of pie tins, old pipe, and colored 
transparent cellulose. Whether or not you ac- 
cept my suggestions, P.S.M. is still the leader. 
More power to you!—W.L.B. Jr., Needham, 
Mass 


SURE, YOu CAN GO 

TO BED AS SOON AS 
THIS EXPERIMENT 
iS FINISHED! 


alr. 
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Only Nice Snakes Live 
In the Galapagos Islands 


May I send a great big, fragrant bouquet, 
and a tiny, well-meant brickbat? I enjoyed 
your recent article, “Snakes Are His Friends,” 
because reptiles are my hobby, too, in a small 
way, and I was glad to see that it was so ac- 
curate in its presentation of facts. Accuracy 
is a little detail too often neglected by the au- 
thors of the kind of snake article which ap- 
pears in the average publication. Now for the 
brickbat: one little error did creep in; per- 
haps it was because the writer got his geogra- 
phy mixed. There are no rattlesnakes on the 
Galapagos Islands, and, as far as the word of 
recognized authorities is concerned, no poison- 
ous snakes at all. Snakes are found on the 
islands, but all of them are harmless. I might 
suggest that the author may have been think- 








ing of some of the islands in the Gulf of Cal- 
ifornia, where there are said to be huge rat- 
tlers—R. a’D., Mexico City, Mexico. 


You Might Try This Out 


With Next Week’s Wash 
Havinc been caught EENIE. MEENIE! 
nicely on this little ; 
problem, I’d like to 
pass it on to the 
mathematically in- 
clined among your 
readers: Fifty pairs of 
blue socks and fifty 
pairs of red ones are \ 
piled on a table; the 
pairs are separated, so 
that there are 100 red 
and 100 blue socks, all 
mixed together. A_ blindfolded person is 
brought into the room and starts picking up 
the socks. How many will he have to pick up 
to be sure that he has at least one pair of the 
same color?—J.D., Dover, Del. 





Two Times Two IS Four, 
Webster Always Said 


THREE CHEERS for P.S.M.! It certainly is a 
fine magazine. This fall, I built the one-tube 
receiver described in your July issue, and can 
get England, France, Germany, and a number 
of South American stations any evening. Not 
bad! I enjoy reading the articles on radio, 
even though I don’t have the “wherewithal” 
to build many of the sets. How about an ar- 
ticle and diagrams for an automobile radio? 
I like the home-workshop, amateur-photog- 
raphy, and “Gus and Joe” articles, too. I dis- 
agree with H.G.P., Bangor, Me., on the sub- 
ject of “painless” arithmetic. As a boy, I 
hated nothing so much as figuring out prob- 
lems by the use of so-called “pegs.” And, by 
the way, which is correct, “nine times eight is 
seventy-two,” or “nine times eight are seven- 
ty-two” ?—J.W.C., Fitchburg, Mass. 


Sponsor Replies to Critics 
Of Vacuum Leaf Remover 


Is A reader whose brain child was published 
in Our Readers Say allowed to reply to the 
letters of comment, regarding the idea, that 
have appeared in later issues? E.C.P., of Cin- 
cinnati, Ohio, ex- 7 
presses a fine bit of OH, YEAH! 
humor when he sug- <i 
gests “eau de burning P 
leaves” for use with 
my vacuum leaf re- 
mover, but I wonder 
whether he knows 
that a modification of 
his idea is actually in rN 
use in household vac- & 7 
uum cleaners, some Wes 7 
makes of which have 
chambers for perfuming crystals. To allow 
leaves to remain on the ground, as suggested 
by S.Z., Chicago, Ill., would cause a return to 
the “leaf age’ in this (Continued on page 7) 
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OUR READERS SAY 


(Continued from page 6) 


part of the country where so many of our 


trees are blackjack and scrub oak.—H.L., Si- 


loam Springs, Ark. 


Our Typesetter Says He Has 
Enough Trouble Already 


Wuy not have some articles on secret codes 
and how to decipher them? You could give 
us one or two code messages each month to 


decipher, publishing 
the answers a month 
or two later. This is 
one of my _ hobbies, 
and I find it most in- 
teresting. There prob- 
ably are several read- 


LAUNDLEE 
TICKEE ALL 
SAME 


CODE ! / 


Ae 


ers like myself who A 
y O* 4h 22) 
Cx 
\ 


would like to try their 
hands at deciphering 
each other’s code mes- 
sages. I'll make up a 
good one and send it 
to you very shortly. 





F.K., Shelbyville, Ind. 


Slow-Cooling Teapot 
Cost Him a Hat 


Here’s a tricky problem in physics that 
cost me a new hat. My wife made the state- 
ment that tea brewed in a silver teapot keeps 
its heat better than if brewed in a porcelain 
pot. Knowing that silver is an excellent heat 
conductor and porcelain a poor one, I scoffed 
at that remark and bet her a new lid. Well, 
we tried it out with two teapots of about the 
same size, filling each with the same amount 
of boiling water and testing with a thermom- 
eter at two-minute intervals for more than 
half an hour. The result of the experiment was 
that the water in the porcelain pot lost its heat 
much more rapidly than that in the silver pot, 
and I had to fork over for a new bonnet. I’ve 
racked my brains, but for the life of me I 
can't explain why. Can any of your readers 
help me out >—M.W.E., New York City. 


Something More for Admirals 
To Lose Sleep About 


AFTER reading your article “New Ships 
Change Naval Warfare,” I wondered whether 
the battleship really 
remains the mainstay 
of a fleet. How would 
a battleship protect 
itself against a crew 
less, radio - controlled 
speedboat loaded with 
high explosive and 
using a_ television 
broadcasting outfit for 
steering by the con- 
trolling vessel. Tor- 
pedo nets around the 
battleship would be ineffective against the at- 
tack of heavy boats of this type —E.W., Chi- 
cago, Iil. 


Candid Words from a 
Miniature-Camera Fan 


OnE of the things that impressed me, on a 
recent visit to New York City’s new Central 
Park zoo, was the number of people carrying 
modern miniature cameras. I counted seven 
cameras, each of which cost a hundred dol- 
lars or more, in less than half an hour. This 
certainly goes to show the large number of 
amateurs who are seriously interested in pic- 
ture taking, and I suspect that not a few of 
them were started off on the right track by 
P.S.M. Your articles have covered almost 
every phase of photography, but some parts 
have been taken up more completely than 
others. I wish you would give us more on 
candid-camera tech- (Continued on page 8) 
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SMALL 
INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable 
when Patented. The 5c and 10c stores flourish on simple 
Patented products which are commercially successful. If 
you have a Patentable invention—act to protect it. 
















DELAYS ARE DANGEROUS 
IN PATENT MATTERS... 


When you place your invention in our hands, 
we are in position to proceed at once to 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. 
This blank will enable you to make a sketch of your inven- 
tion in proper form. In our book, we tell you ie to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new princi- 
ples. Most of them provide new methods of doing some 
everyday thing in a better way. These improvement Pat- 
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FREE RECORD 
OF INVENTION 


ents offer large chances for profit if commercially useful. FORM 
The business world wants improved products and services. to record the de- 
scriptive outline 


The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent: 

How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers 
must be made out; how the Patent Laws protect you; why 
it is important to avoid loss of time in getting your appli- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 


for this book TODAY. 


OUR LOCATION IN 

WASHINGTON 
Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers. 


REASONABLE FEES AND 
CONVENIENT TERMS 


We have served thousands 
of inventors in all parts of 
the United States and we 
are able to serve you very 
reasonably and extend lib- 
eral terms of payment. So 
don't waste valuable time. 


of your invention 
and to establish 
date. With it you 
can makea rough 
sketch of your in- 
vention and have 
it witnessed in a 
manner of value 
to you as evi- 
dence should oc- 
casion arise. 


MAIL COUPON 


NOW! 


CLARENCE A.O’BRIEN 
€ HYMAN BERMAN 


88-E Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 





Please send me your FREE BOOK, “Patent Guide for 
the Inventor'’ and your "Record of Invention" form, with- 
out any cost or obligation on my part. 
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The makers of MARLIN GUNS 


WORLD FAMOUS SINCE 1870 
bring you this amazing offer 


Marlin 


DOUBLE-EDGE 


BLADES 


¢ 





Debunking 
old ideas 


Marlin brings you this revolution- 
ary High Speed blade—not at the 
usual price you pay—but for just a 


little over a penny apiece. 


Marlin cut the cost of blades with 
a major operation which eliminated 


much of the overhead and distribu- 


tion Instead of 3 or 5 


blades, Marlin packs a wholesale 


expense, 


quantity ...a single transaction, and 
passes these important savings on to 


you, 


Take advantage of this amazing 
low price now. Commodity prices 
are rising and Marlin may be forced 


to increase prices. Order today. 


Double Your Money 
Back Guarantee 
SEND NO MONEY. Pay the post- 





| 








man plus 18e C.O.D. fee OR mail 
check, stamps, bills and save 18e fee. 





The Marlin Firearms Co., Amount 
Enclosed 


1303 Willow St., New Haven, Conn. | 


DOUBLE EDGE BLADES 
. . « 160 for $2 in Bakelite Gift Case 
... 80 for $1 ... 40 for 50c 


SINGLE EDGE BLADES: 
... 60 for $1 ... 30 for 50c | 
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In ¢ ! Martin Firearr ( Notre D SY 


East. Mor Doul Edge, 60 f $1 
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OUR READERS SAY 
(Continued from page 7) 


nique, and especially the use of a miniature 
camera in taking pictures of the actors on the 
stage of a theater, along with other difficult 
“shots.” One of your readers asked for plans 
of a photostat camera, and I think such an 
article would be well received. There must be 
hundreds, if not thousands, of your readers 
who, like myself, keep scrapbooks on the dif- 
ferent subjects in which they are interested, 
and who have to put up with the many an- 
noyances of pasting in clippings. If we could 
make photostats of magazine articles and other 
information, the scrapbooks would be neater 
and more durable. Also, we could record in- 
formation from library books and other 
sources from which it would be impossible to 
cut clippings. It seems to me that it would be 
possible to build a simple and practical pho- 
tostat machine, using the lens from an old 
hand camera.—E.K.C., Springfield, Mass. 


Our Apologies To the Folks 
Of the Upper Peninsula 


IN A recent issue you had a very interest- 
ing article titled “Odd Fishing Carnival,” 
which told about the smelt runs in the Great 
Lakes region. Your main facts are quite cor- 
rect, but you are in error when you say that 
Crystal Lake is in 
northwestern Michi- 
gan. Had you said, “in 
the northwestern part 
of the lower peninsula 
of Michigan,’ you 
would have been more 
accurate. If you will 
examine your map of 
Michigan, you will 
discover that the state 
stretches more than 
300 miles in a north- 
westerly direction from Crystal Lake. Mich- 
igan is not bounded merely by Lake Michigan 
and Lake Huron, but along its northern 
boundary by Lake Superior. This letter is be- 
ing written more than 300 miles northwest of 
Crystal Lake, on the so-called Keweenaw 
Peninsula, which juts out into Lake Superior. 
We of the upper peninsula like to be included 
in the state of Michigan.—Dr. A.B., Laurium, 
Mich. 


O.K., If You Can Find 
Enough People To Join 


Wuy do scientists persist in saying that 
meteors come from outer worlds? It is a 
well-known fact that whatever goes up must 
come down. That applies to heavenly bodies, 
too. If the meteor eventually comes back to 
earth, how in the world could it be thrown 
off other planets? The meteor is born and 
dies on earth. It rises in dust form and comes 
back as a solid. Remember that the range 
of man’s eyesight is only thirteen miles high, 
and what goes on above that height has yet 
to be proven. Why not form a common- 
sense club to help dispel foolish ideas ?— 


M.T.L., Brooklyn, N.S 


50 THAT 5 
MICHIGAN 





An Amateur Lapidary 
Likes Gem-Cutting Articles 


I was greatly interested in the article on 
gem cutting published in a recent issue of 
your magazine. I am a beginner in the busi- 
ness of cutting and polishing specimens, and 
the information given was the clearest and 
most concise I have ever seen. I had often 
wondered why this very interesting hobby had 
not been taken up in P.S.M. If more people 
knew the thrill one gets out of seeing a rough 
stone take shape, and seeing the beauty 
brought out in the final polishing, I am sure 
this hobby would (Continued on page 9) 
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SOUPY PIPE plus strong tobacco 
A will K.O.any copper. All motor- 
ists should use pipe cleaners regularly 
and smoke only a certain mild fragrant 
mixture. Like Sir Walter Raleigh? Uh- 
huh. Sir Walter is a grand combina- 
tion of well-aged Kentucky Burley 
leaf that burns cool, slow, while giving 
oft a delightful aroma. This easier- 
on-the-tongue brand has become a 
leader in a few short years because 
it really has the mildness that pipe 
lovers since Adam have patiently 
sought. Test it in your briar. 


¢ 


NRE neeeneETON 


SIR WALTER 
RALEIGH | 








FREE booklet tells how to make a 

your old pipe taste better, sweet- 

er; how to break in a new pipe. HOW T0 | 

Write for copy today. Brown & TAKE CARE 
of | 

| Your Pipe 


Louisville, 





Williamson Tobacco Corporation, 
Kentucky, De pt. y 
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OUR READERS SAY 
(Coniinued from page 8) 

become firmly established. Rough gem mate- 
rial can be purchased from many sources, and 
it is well worth one’s while to turn out a few 
beautiful specimens of cabochons. Calcite, 
while not so hard to work, makes nice spec- 
imens, and is a good material to start with. 
Agate, on the other hand, is pretty hard to 
use.—J.H.Y., Clair, Saskatchewan, Canada. 


Another Pupil for the Class 
In Elementary Ship-Modeling 


modeling, I heartily agree with J.R.C.D., 


Segamat, Malaya, on having simpler and more 


AN. 


| sLooP 


fully described pro- 
jects. It also would be 
helpful if you would 
explain where the nec- 
essary equipment can 
be obtained. I like 
very much to do 
woodworking, and am 
sure that I would en- 
joy ship-modeling if I 
could get past the nov- 
ice stage. Why not 
give us beginners a 
chance to start ?>—B.D., 


Cut-and-Try Methods, 
Says He, Are Best 


Or AL your features, I enjoy “Our Read- 
ers Say” most. Especially am I amused by 


AIC 
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sc ., 
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the math sharks’ efforts to solve some of the 


problems that come up, by means of algebra, | 


trigonometry, etc. They always remind me 
of an anecdote about Thomas Edison. It 
seems that the inventor called upon a num- 
ber of leading mathematicians to calculate 
the exact: volume of an ordinary electric-light 
bulb. Each of them went into all sorts of 
intricate calculations, and while the answers 
were in general agreement, none were exactly 
the same. Whereupon Edison showed them 
how to get the exact volume of the globe by 
filling it with water, and measuring the quan- 
tity it would hold. I think most of us can 
learn a lesson from the story, and become a 
little more empirical—S.I.N., Greenwich, 
Conn. 


Racer Would Be By-Product 
Of Soap-Carving Hobby 


How about giving us some instructions for 
carving things out of soap? Such articles 
should be very interesting. I would also like 
to second the motion of C.A.B. for simplified 
plans and instructions for an inexpensive soap- 
box racer—M.H.L., New York City. 


Not a Spy—2Just Interested 
In National Defense 


You certainly have a swell magazine, but 
how about some more stories concerning our 
Army and ~ Navy? 

Now, don’t get the H-RUMPH, ONLY 
idea that I’m one of MILITARY PEOPLE 
those birds who run HAVE A RIGHT TO. 
around in black cloaks OUR SECRETS. THATS 
and false mustachios, WHY WE (4 

INVITE . 
and try to get one of FOREIGN * 
you gullible Americans ye 
to tell what kind of 25 
breakfast cereal the 


gobs eat, and so on. 
But I really do think 
you could sneak out 
some night and hit a 
general, admiral, or what have you, 





over the 
head and make him spill at least a few of 


the beans about our first, second, or third 
lines of defense —J.F.S., Chicago, III. 
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A FELLOW HAS TO HAVE “PULL” 
TO GET ANYWHERE IN THIS STORE! 






WE WANT TO SEE YOU 
GET AHEAD, JOE! BUT 
YOU'RE NOT PERSONALLY 
AS CAREFUL AS YOU 
MIGHT BE 




















! COULDNT 
HAVE "B.0. TRY LIFEBUOY_ 
I'M A SOAP- IT CONTAINS A 
AND-WATER SPECIAL PURIFYING 
FIEND INGREDIENT NOT IN 


OTHER WELL-KNOWN 
SOAPS 
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WHY DIDNT | KNOW ABOUT LIFEBUOY 
BEFORE ? | NEVER FELT SO PEPPY, 
SO SAFE! I'M GOING PLACES NOW 
ON My OWN ! 





For women only! 


SE LIFEBUOY to liven, beautify your 
U complexion. Enjoy its deep-cleansing, 
gentle lather. Fee/ your skin grow fresher! 
See it grow healthily lovely! The same 
purifying ingredient in the lather that stops 
“B.O.” also makes it milder—‘'Patch” tests 
on the skins of hundreds of women prove 


Approved by Good Housekeeping Bureau 


"BO.GONE*.. 


GOOD WORK, JOE! 

YOURE ALWAYS ON 
THE JOB! I'M 
MAKING YOU MY 





“beauty” and “‘baby soaps.” 
fresh scent of the ettitie ingredient 
disappears as you 
rinse. 


for hands, too! It 
removes 
as well as 


Success without Pull” 
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SAY “PULL” AGAIN — | 
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it’s over 20% milder than many so-called 
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L way SO BRIGHT AND CHIPPER THIS MORNING, 
M'BOY ? IS IT THAT NICE CLEAN SHAVE 
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YES SIR! AND LIFEBUOY SHAVING CREAM DID IT. 


Yo — SOAKS MY BEARD SOFT. IT'S 





ITS LATHER HOLDS 52% MORE MOISTURE 


EASY 


ON THE SKIN, TOO. TRY IT. 
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BY JOVE, THE LAD WAS RIGHT! LIFEBUOY LATHER 
SOFTENS MY WHISKERS SO THEY COME OFF CLEAN 
AND EASY. MILD AND SOOTHING, TOO. 


120 TO 150 SHA\ VES 
IN THE 
FULL-Si 





7) 








if 
Try Lifebuoy Shaving Cream for 


Or write Lever Brothers Co. 
Cambridge, Mass., 


Send for a FREE Trial Tube 


smoother shaves. Get it at your druggist's. 
Dept. A-143, 
for a Free 12-day tube. 
(This offer good in U.S. and Canada.) 
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INVENTORS! 


CAN YOU 
ANSWER THESE 


UESTIONS? 





1. What Is A Good Patent? 


2. How Can You Get The Best Possible | 
Patent Protection For Your Invention ? 


C. A. Snow & Co. answer 
these questions and many 
other important patent 
questions in two complete 
booklets, “‘HOW WE 
PROTECT YOU” and 
“SUGGESTIONS ON 
HOW TO COMMER. 
CIALIZE YOUR _IN- 
VENTION”. Fill out the 
coupon below and send it 
to us TODAY. By return 
mail we will send you these 
two valuable guides for in- 
ventors and in addition we 
will also send you absolute- 
ly free our original docu- 
ment, ““CERTIFICA- 
TION OF INVEN- 
TION”, which gives you 
real aid in establishing pri- 
ority rights for your inven- 
tion. 


VALUABLE 
GUIDES FOR 
LBVERTORS 


Remember ... a good pat- 
ent depends not only on 
the invention itself but up- 
on the skill and interest 
of the patent attorney in 
drawing up the claims and 
specifications and in fol- 
lowing the case to a suc- 
cessful conclusion. 


A. Snow & Co. have 
h, ad over 61 years of pat- 
ent experience. We have 
secured patents for our 
clients in every field of in- 
vention. We pride our- 
selves on the thorough- 
ness of our work. 


Fill out the coupon below 
NOW. Send it to us TO- 
DAY. 





Cut Coupon on Dotted Line 
ee 8 8 8 8 8 ee Ue UU UG Ue UG Ue UG UG UG UG UG UG UG 
DEPT. B-15-SNOW_BUILDING, WASHINGTON, D. C. 
utely free and without 


on my part, your free guides for inventors. 


Gentlemen: Please send me absols 


obligation 
NAMI 
ADDRESS 


CITY STATI ee 
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Cc. A. SNOW « CO. 


Registered Patent Attorneys Since 1875 




















MORE $5 PRIZE WINNERS 


| Three prize winning letters in POPU- 
| LAR SCIENCE MONTHLY’S new Se- 
| crets of Success contest—“What Home 
| Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
| your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


| 
| ConTEesT RULES 
| Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
| and the name of the company, or com- 
| panies, for whom you have worked since 
graduation. We also want to know the 
kind of course you took and the type of 
position you have held. Your own iden- 
tity will be kept anonymous, if desired. 
We are interested in facts, not literary 
| ability, but please write clearly, complete- 
| ly, and keep your letter within 750 words. 
| We are not looking for “get-rich-quick” 
| stories or freak adventures, and authors 
| 


must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PoPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 





ENABLED HIM TO DO 
THE WORK HE LIKES 


Conditions at home led to my leaving 
there at an early age and going on my own, 
with the result that my formal education 
was limited. But through home study 
courses I secured the training that has en- 
abled me to earn my living at something I 
like to do instead of working at odd jobs 
all my life. 

I had always wanted to draw and often 
lost out in arithmetic or other subjects 
because the teacher liked to have me deco- 
rate the blackboards for special days. I 
never objec ted to this, for I liked to draw 
and did not care much for arithmetic, but 
I realized after I got out of school that I 
did not know everything that I needed to 
know. 

For a few years I worked at 
could get, and more than once 
self to being hungry 


anything I 
found my- 
very close with no 
money with which to buy This led 
me to consider very seriously what I could 
improve the situation. I decided 
that in some way or other I was going to 
get the training I required to be an artist. 
When I talked the matter with my 
father, he persuaded me to take mechani- 
cal drafting instead of illustrating, as he 
thought that was much more practical. 
There were no schools near us where the 
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LEARN AT HOME TO 


MOUNT 


BIRDS, ANIMALS, 
Gameheads, Fish 


Learn By Mail—Easily—Quickly! 
Old reliable school — 250,000 stu- 
dents! Mount WILD GAME, also com- 
mon specimens, easily obtained—squir- 
rels, rabbits, frogs, etc. Learn TANe 
NING, too. Send for beautifully illus- 
trated FREE BOOK, Tells how You - 
learn to MOUNT and preserve, as in! 


BIRDS, ANIMALS, REPTILES, FisH “and INSECTS. 1 Write NOW? 


SAVE Your BEST TROPHIES! 


Wild Game is getting scarcer every year, KILL LESS 
and MOUNT your trophies. Apart from your own pleas- 
ure in them, they may be very valuable some day. 
Mount for other sportsmen, too. They'll pay you well! 


FUN - PROFITS! 


Taxidermy is the most fascinating 

hobby! It’s FUN getting your spec- 

imens — fun to preserve 

them. It’s PROFITABLE, tool 

Learn Craft and NOVELTY Taxi- 
dermy. Mount into interest- 
ing and humorous groups, 
owls, pigeons, rabbits, 
squirrels, pets, even frogs. 

~} Craft Taxidermy teaches you how to make nse- 
ful articles, such as lamps, book-ends, ash 
trays, gun-racks, door stops. They are won- 
derful for your home, and sell readily. 
Learn all phases of Taxidermy and Tanning 
in ol ne . asy, inexpensive course, No experience 
need lec 












to, — and make Real Leather. A BIG OPPORTU- 


WRITE TODAY for 48-pace FREE BOOK, 
contains over 100 interesting photos 
Tr 2 * 
wate FREEBOOK 
tells about 4 
Write! State 
your age. 


and tells all about Taxidermy and how you can learn AT 
N.W. School of Taxidermy3393 Elwood Bidg.. Omaha. Neb. 





HOME IN SPARE TIME, to mount specknens and also 











ENGINEERING, 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and rail- 
Way accounting taught thoroughly Engineering course of 


nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low 
Catalog free 

Dodge’s Institute, Nye St., Valparaiso, Indiana 


at Home 
esenuy Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Course equivalent to resident school work. Dur- 
ing the past 14 years, our graduates have been 
admitted to 531 different Universities, ¢ olleges, 
Junior Colleges and Normal Schools—80% of 
them without entrance examination. Also pre- 
paresfor teacher's certificate and pre-professional 
examinations. Meets ali preparatory educati mmalrequire- 
ments for Business and Industry. Standard H_S. texts 
supplied. Diploma, Credit for H. S. sub jects already 
completed. Single sub s if desired. Tuition low 
as $5 monthly. Be a ich School graduate. Sen 
Sor details NOW. 













Specialized training isabso- 
lutely essential to Success 
today. Over 150 noted 


20 Othe 
TET ELAS Fito neincersind 


prepare our special instruction 
material, used by many resident 
schools and colleges, U.S. Navy 
and Province of Manitoba, Can. 
Train at home for best-paying lines 
of Business and Industry, as listed in 
coupon below. No interference with pres- 
ent earnings while preparing for better job 


American School, Drexel at 58th, Chicago 
























Mail Coupon for Information—Ne Obligation 
American School, Dept.H-346, Drexel at 58th, Chicago 


Tell me how to train fer success in — ha cked. 
[) High School Course in 2 Y 
} Air Conditioning Electrical, Refrigeration 
') Architecture and Building 
Automotive Engineering — 
© Aviation Mechanical Engineering 
Business Management i ry 
Civil Saginooring Professional Accounting 
| Complete La Incl. Coaching 
Diesel Engineering -) Radio and Television 
Drafting and Design “) Salesmanship 
C) Electrical Engineering C Steam Engineering 
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Secrets of Success 


training was given, and besides I had to 
earn the money to pay for the course as I 
studied. So the correspondence course I 
took with the School was the 
natural solution of my problem. 

After I had completed part of the 
course, I was convinced that the drafting 
was not what I wanted, so the school al- 
lowed me to change to commercial illus- 
trating. In connection with the drafting 
I had studied several subjects and passed 
with good grades—advanced arithmetic, 
algebra, geometry, etc.—that I know I 
would never have learned in public schools. 

Soon after completing the course in 
illustration, I secured a position as de- 
signer for cut glass with the Com- 
pany. I worked there, at good salary, for 
five years, during which time I took an 
advanced course in illustration with the 
—— School. 

After I came west, I worked for a time 
with a leading daily newspaper. Not find- 
ing that job entirely satisfactory, I began 
doing free lance art work, doing all the 
art work for the Advertising 
Agency, among other clients. Being of- 
fered a good position with a rubber com- 
pany, I worked there for five years, doing 
the art work for their large advertising 
department—circulars, posters, news- 
paper and national magazine advertise- 
ments. For the past three years, I have 
again been free lancing and earning a fair 
living, much better than many others have 
been able to do during that time. 

It is no exaggeration to say that due to 
the training that I secured through cor- 
respondence and home study I have been 
able all these years to earn a living by 
doing work I like rather than laboring at 
odd jobs I would dislike from every 
angle—G. W. B., Denver, Colo. 


HOME STUDY HELPS 
MASTER THE CLASSICS 


Books and study have always deeply 
interested me, yet when I enrolled at 
College in 1919 I had had less than 
a country school education. I longed to 
study fine arts and science—English, jour- 
nalism, architectural drawing, school art 
—so these were my courses until sickness 
and lack of means prevented my finishing 
any of the correspondence work. 

I began to teach art (having finished five 
terms in school art and almost all of my 
architectural drawing) and I wrote articles, 
stories, and poems. My manu- 
script sold somewhat readily—among them 
an educational game to “The Progressive 
Teacher,” and essay in a contest to “The 
Chicago Tribune,” and an illustrated arti- 
cle in another contest to “The Southern 
Ruralist,” for which I received the first 
prize. In addition, I sold several archi- 
tectural drawings—one to the Federal Of- 
fice at Washington. 

But I stopped my writing to study for I 
could not resist the longing to become a 
master in the classical world. I continued 
my art teaching in order to provide the 
means with which to buy text books. I 
took a reading course from the Bureau of 
Education at Washington. But apart from 
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| it and the foundation that had been laid 
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at ———— College, I had to study alone. 








1937 








>} 
Plea 






Success = 


while you are young 
enough to enjoy it 

‘¢-W’M meeting Armstrong this 
afternoon at Ingleside—last 
chance for a little golf before we 
sail for Europe on the fifteenth . . .” 

Pretty soft for Bob Carrington, 
you say—a lovely country home, 
golf on a week-day when the other 
boys are slaving at the office—a 
six weeks’ trip to Europe with the 
family—and all this wonderful 
success while he is still young 
enough to enjoy it! 

But why look with envy upon 
success well earned—es pecially 
when it 1s within your power to 
attain that same success? 

“If young men in business only 
realized how immensely valuable 
are those early years, and how 
vital it 1s to get away to a flying 
start, they would make it an in- 
flexible rule to devote several 
evenings every week to home- 
study business training.” 

One of America’s foremost 
business men—an active director 
in several big corporations— 
made that statement recently; 
and if you have the slightest 
doubt of its truth, you need only 
check it by the actual records of 
LaSalle-trained men, many of 
whom, though still in their 
thirties, are commanding enviable 
salaries. 

Send for Free Book 
“TenYears’ Promotion in One”’ 


“T’m determined to succeed,” you 
say—and we do not deny that 





0 Business Management 
0) Higher Accountancy 

0 Traffic Management 

0) Modern Salesmanship 
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[) Law: Degree of LL. B. 
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C) Industrial Management 
0) Modern Foremanship ta 
[] Personnel Management 
() Modern Business Corre- 








hard work and learning through 
day-to-day experience will even- 
tually win you some measure of 
success. If success is sweet, how- 
ever, is it not doubly sweet if it 
comes to you while you are still 
young enough to enjoy it? 

And is it not a needless and 
tragic waste of years to continue 
at outgrown tasks, simply because 
you will not spare yourself the 
time to master those bigger jobs 
that command the real rewards of 
business? 

Ten Years’? Promotion in One is 
a booklet that shows you how 
you can save years that might 
otherwise be wasted. Sending for 
it has marked the turning point 
in the lives of thousands of men 
—and the coupon will bring it to 
you FREE. 

With this book we will send 
you, without cost or obligation, 
complete particulars of the train- 
ing that appeals to you, together 
with details of our easy-payment 
plan. 

Will you wait till the golden years of 
your life are fast slipping away—or will 
you set your path toward success while 
you are still young enough to enjoy it? 

Prove that you mean what you say 
when you say that you want to get ahead 
—by what you do with this coupon NOW. 


LA SALLE 


EXTENSION 
UNIVERSITY 


Dept. 383-R 

Please send me, free of all cost or obligation, a copy of 
“Ten Years’ Promotion in One,” 
training in the business field I have checked below: 


Chicago, III. 


and the facts about your 


) Railway Accounting 
Business English 
() Office Management 

| Effective Speaking 
(1) Stenotypy-Stenography 
Cj Credit and Collection 








[] Commercial Law (C Expert Bookkeeping Correspondence 
DO C. P. A. Coaching 
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Secrets of Success 


In January of 1921, I bought Hebrew 
and the Greek grammars—three of each. 
As fast as I could earn the money, I bought 
text-books and classics; lexicons, my 
Hebrew and Greek Bibles, Illiad and Odys- 
sey, Aeneid in Latin, dictionaries, Latin 
grammars, encyclopedias, the Metamor- 
phoses (abridged) by Ovid, and such texts. 
Few of my books were new. Some were 
given tome. Most of them were bought at 
second-hand stores and home missions. I 
bought both translations and originals. 

Since that time in January, every spare 
minute has been happily employed in the 
study of these books. With the help of 
auxiliary texts, I am a master of the origi- 
nal Scriptures from which the English 
Bible was translated. I can also translate 
from the Illiad and the Odyssey, and I 
am beginning to interpret the Aeneid. 

I am still hindered through lack of 
books in the graduation I long to attain in 
this original wisdom. My ambition first is 
to satisfy the lure for enlightenment in 
these primary ideas of our being and, 
second, to paint and to write books about 
classical subjects. I declare with joy—I 
would not exchange my home-study en- 
lightenment for the Mellon fortune. The 
Muses are dearer each day.—M, M., Col- 
orado Springs, Colo. 


ee 


BECOMES WRITER ON 
POULTRY HUSBANDRY 


In October 1912 I 
poultry farming course 
School. At the time I was a high school 
student and without means to buy the 
course which cost $75. However, the local 
agent at Fresno, California (where I lived 
at the time) said he needed some one to 
sweep out the office each morning and to 
oversee a few boys whom he hired to dis- 
tribute literature on Saturdays. 

Glad of the opportunity, I paid for the 
course with work, and was receiving cash 
before the school year was The 
course took me fifteen months to complete 
(without delaying my high school study) 
and during the balance of my high school 
terms I earned spending money from my 
chickens and pigeons. 

Later I moved to Southern California 
and have had various positions in poultry 
work, including hatchery and sales work 
with L. E. Leonard Hatchery, Gardena; 
trapnest work with George England, Ingle- 
wood; assistant manager of Fanciers’ Ex- 
change, Los Angeles; and foreman of M. 
H. Gilliams poultry ranch at Hemet, Cali- 
fornia (4,000 hens). 

Based on the poultry course, plus the ex- 
perience I picked up from work available 
through knowledge gained in the poultry 
course, I have written poultry articles for 
the Sunday farm section of the Los An- 
geles Times. I also wrote poultry articles 
for a farm magazine printed by the Los 
Angeles Examiner for over a year in 
1922-23. And for the past three and a 
half years I have written poultry articles 
for the farm section of the Riverside Daily 
Press, and Riverside Enterprise, where my 
articles are features. Personally, I rate 
the correspondence course as being a very 
solid foundation upon which to build— 
V. O. H., Riverside, Calif. 
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R COLLEGE 


EAST ST.LOUIS,ILL 


PARKS 


PARKS AIRPORT 





Offers you college education majoring in aviation 
Four 96-week courses lead to B. 8S. degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti- 
cal Engineering. 100 acre airport. 14 buildings. 33 in 
faculty. 260 enrollment. 5,800,000 miles flight training. 
1520 planes, 509 engines repaired and rebuilt in shops. 
Graduates with all leading aviation companies. Dormitories, 
dining hall on field. Spring term Mar. 29 es Catalog. Write. 


istrar, 


10th YEAR venue af tt Ws EAST ~Pe3.. ILL. 








MAKE MONEY 
At Home / 


FARN money working at home or instudio coloring 
photos and miniatures in oil. Learn “‘Koehne Method" 
in few weeks. Work done by this method is beautiful and 
in demand. No previous experience needed. Many make 
money full or spare time this easy way. Send for free 
booklet, ‘‘Make Money at Home” and — 
NATIONAL ART SCHOOL, I 
3601 Michigan Avenue Dept. 1363 Chicago, Iinois 


Be a GUNSMITH 


Learn this fascinating, big pay, profession right at home. 
Start now to learn gun mechanics, how to re pair, 
restock, blue, check, refinish, make new parts, etc 


WRITE FOR PROSPECTUS 
GUILD SCHOOL OF GUNSMITHING 


Dept. H-3 NEWARK, OHIO 

















= MECHANICS 


& WELDERS 


demand. Complete courses in arc 

and acetylene welding, meta! fin- 

ishing, body and fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


A we TRADE eg 
1 Woodward Ave., Detroit, Mich. 


ELEGRINCAL 


A BROAD, basic, intensive course complete in one 
school year. Includes fundamentals of Refrigeration, 
Air-conditioning, Electronics. Approved by educa- 
tors, endorsed by industry. 5th year. Catalog. 


ELECTRICAL 
SCHOOL 


RY 103 Takoma Ave., Washington, D. C. 
































100% Improvement Guaranteed 


We build, 


not with mnging lessons 


strengthen the vocal organs— 
t by fundamentally 








sound and scientifically correct silent exercises . 
»solutels l improve any sing ing 

a t 104 Write for 

Or free. Learn WHY you 

can now have the voice you want. No literature 


sent to anyone under 17 unle igned by parent. 


PERFECT VOCE INSTITUTE, a 1363 
64 E. Lake St., Chica 


















DEGREE IN 
TWO YEARS 


B.S. Degree in Electrical, Civil, Chemical, Radio, 
Television, Mechanical or Aeronautical Engineering in 
two years. Located in an industrial center with 
that Engineering atmosphere. Earn board. Low 
tuition. Preparatory Department. Enter March, 

June, September, December. 


INDIANA TECHNICAL COLLEGE 


ate | East Washington St., shoat Wayne, Indiana 


CUT ME OUT 









(ut me out, paste me on a post ard and mail to 
Popula Science Monthly, Desk 837, 853 Fourth 
Ave., Ne w York, N %. ru bring. you complete 


supplies and instructions on how to make easily 


several dollars a week in your spare time. 








Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous experience necessary, 
common school education sufficient. Many earn while 
learning. Send for free booklet ‘‘Opportunities in Modern 
en » Particulars and requirements 

RICAN SCHOOL OF PHOTOGRAPHY 















in this magazine. 










3601 taichigae Ave. Dept. 1363 Chicago, Illinois 
ER 2 Price 


Easy Terms 
Only 10c a Day 
Save over % on all standard office 
models. Also portables at reduced prices 

SEND NO MONEY 


All Inte models completely refinished like 
FULLY GU 



















brand new ARANTEED. 10- 
Big free ee shows actual mac hines day 
in full c« P et prices Send at once T 1 1 
Free course in typing included. u ra 
International Typewriter Exch., Sept,$07" "Chicas 
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Shooting Insurance 
TO RESTORE WILD GAME 


ESTORING American wild life 
through “shooting insurance,” a plan 


by means of which sportsmen and 
farmers will codperate to provide food 
and shelter for game, is being promoted 
by the Western Cartridge Company and 
the Winchester Repeating Arms Company. 
Millions of acres of land in the United 
States, as a result of plowing, drainage, 
highway construction, and timber opera- 
tions, have been made unfit for upland 
game. The needed weeds, brush, and 
thickets are gone. Recently, in various 
parts of the country, “game-bird farms” 
have made their appearance. On unused 
land, farmers have raised quail and other 
game birds, charging hunters so much a 
day or a bird for shooting over the land 
during the open season. In such cases, 
however, the farmers took all the risk. 
When a severe winter or a long drought 
reduced the harvest of game they lost. 


HE unusual feature of the new pro- 
posal, known as the Western-Win- 
chester Plan, is to have the sportsman, 
who benefits most by an increase in wild 
life, assume the risk instead of the farmer. 
Just as golfers pay dues to support their 
golf courses, the sportsmen of a com- 
munity will contribute to paying the 
farmer for his labor and for the use of 
his land. By so doing, they will aid in 
restoration and at the same time will be 
taking out insurance, so to speak, against 
having the sport of shooting die out. 
Codperating farmers will be paid ac- 
cording to the number of acres they de- 
vote to raising game and the number and 
area of the food patches they plant. The 
sportsmen will pay in proportion to the 
amount of game they shoot in a season. 
Basing estimates upon experience at a 
model farm of the kind in Illinois, the 
proponents of the plan expect that a day’s 
shooting under such conditions, with a 
limit bag of quail, will cost about $3.00. 
The plan is applicable to local com- 
munities, counties, states, or the entire 
nation. As a first step, the local group of 
sportsmen is to “adopt a farm,” trying 
out the scheme in one place. It is ex- 
pected to take from three to five years to 
get a selected area well stocked. As wild 
creatures rarely respect fences, the bene- 
fits of such refuges will extend to all the 
hunters of the community. Cooperation is 
planned between the different units of the 
program and Government agencies such 
as the Soil Conservation Service and the 
Civilian Conservation Corps. 


N ADDITION to establishing food and 

cover for upland game, the organized 
sportsmen are to take an active part in 
the destruction of predatory animals and 
birds. The drive will be made against 
hawks, crows, stray cats, owls, rats, 
snakes, weasels, foxes, skunks, and mink. 

By increasing food and protection for 
upland game, on the one hand, and by re- 
ducing the number of natural enemies, on 
the other, the new program will attack 
the problem of our vanishing wild life 
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from two sides at the same time. 


FOR TODAY’S NEEDS 


| An entirely new book abridged from the new 
| Merriam-Webster, WEBSTER’S NEW INTER- 
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Money is MORE than pay 





e “He’s a twenty-dollar-a-week 


twenty... thirty... forty.. 


Course, you are a trained man! 


INTERNATIONAL 





CORRESPONDENCE 


man” means far more than the 


actual cash a man receives in his pay envelope. It indicates the 
type of man he is. It indicates at least one thing beyond doubt 
— his training is limited. And thousands of men, tired of being 


. fifty-dollar-a-week men, have 


removed this limitation of training by mastering International 
Correspondence Schools Courses. When you complete an I. C. S. 


And you can do it in spare time. 


The coupon will bring you complete information. 





SCHOOLS 





BOX 


7608-J, 


% Without cost or obligation, please send me a ¢ 
and full particulars about the subject before which I have marked X: 


SCRANTON, 


PENNA. 
opy of your booklet, “Who Wins and Why,” 





Welding, Electric and Gas 
Reading Shop Blueprints 
Sheet Metal Worker 
Machinist C) Toolmaker 
Patternmaker D1 Boilermaker 
Heat Treatment of Metals 
Bridge Engineer 

Bridge and Building Foreman 
Highway Engineer 

Civil Engineer 

Surveying and Mapping 


Architect 
Architectural Draftsman 
Building Estimating 
Contractor and Builder 
Structural Engineer 
Structural Draftsman 
Electrical Engineer 
Electric Lighting 
0) Telegraph Engineer 
Telephone Work FD Radio 
0 Refrigeration 


] Business Management Bookkeeping 
Industrial Management Secretarial Work 
Traffic Management Spanis} 
Accountancy Salesmanship 
Cost Accountant Service Station Salesmanship 

1C. P. Accountant 


O French 


Advertising 


] Professional Dressmaking and Designing 
Home Dressmaking Advanced Dressmaking 





TECHNICAL AND INDUSTRIAL COURSES 


BUSINESS TRAINING COURSES 


DOMESTIC SCIENCE 


MN sikcasvansninkdecedcinkedsinsesstaaaisandataes ADE. cccccccsesceee 4ddress 

City ae - on fin Present Position sapesennodinash 

If you reside in Canada, send thix coupon to the International Correspondence Schools Canadian, Limited, 
Vontreal, Canada 





Mechanical Engineering O Management of Inventions 
Mechanical Draftsman R. R. I motives 

Diesel Engines C1) R. R. Section Forema 
Aviation Engines Air Brakes Signalmen 
Automobile Mechanic Chemistry Pharmacy 
Plumbing ] Steam Fitting Coal Mining 

Heating Ventilation Cotton Manufacturing 

Air Conditioning Woolen Manufacturing 
Steam Engineer C) Poultry Farming 

Steam Electric Engineer Agriculture 

Marine Engineer C) Navigation 

First Year College Subjects High School Subjecta 


Business Correspondence College Preparatory 


Stenography and Typing Illustrating 
Civil Service Mail Carrier Cartooning 
Railway Mail Cler} Lettering Show Cards 


Grade School Subjects ) Signs 


COURSES 


lea Room and Cafeteria Management, Catering 
Millinery oods and Cookery 














CompLeTeLy Hew 


NATIONAL DICTIONARY, Second Edition, and 
characterized by the same outstanding schol- 
arship and accuracy. This Fifth Edition of 
WEBSTER’'S COLLEGIATE is the largest and 
latest Merriam-Webster abridgment. 


THE BEST HANDY-SIZED DICTIONARY 
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ise mention POPULAR SCIENCE MONTHLY when answering 
















110,000 Entries; 1,800 Il- 
lustrations; 1,300 Pages. 
Thin-Paper Style, Indexed: 
Cloth, $3.50; Fabrikoid, 
$5.00; Leather, $7.00; Limp 
Pigskin (dark blue or nat- 
ural), $8.50. Purchase of 
your bookseller, or send 
order and remittance di- 
rect to the publishers. 
Write for New Quiz and 
Picture Game—FREE. 

G. & C. MERRIAM CO. 

764 Broadway 

Springfield, Mass, 
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TWO BAND 
SUPERHET 


CABINET - CHASSIS, ETC. MODEL 
NOTHING ELSE TO BUY. TRE 


READY TO OPERATE “auste 


Your home needs a smart-looking radio like 
this LAFAYETTE 1937 Model ED13! 5 latest 
type tubes, airplane dial, full automatic volume 
control, short-wave and standard American 
wave bands, dynamic speaker. The LAFAY- 
ETTE ‘‘bargain price’’ demands attention. 
YOU DON'T RISK A PENNY! Hear what this 
set can do... not in a show-room .. but 
RIGHT in your + home, on our 30 DAY 
FREE TRIAL OFFE 


SPECIAL Lafayette 
10 TUBE 


SUPERHET 


CATHODE RAY EYE 
12” SPEAKER 
10 WATT OUTPUT 
TELL-TIME TUNING 
3 TUNING BANBS 


If you want to 
cruise the radio 
lanes like an ar 
istocrat, LAFAY 
ETTE Mode! EM- 
B6 is the set for 
you! ItgetsAmer 
ican, European, 
police and ama 
teur stations! And 
the looks of this 
performer! . . . modern, 
sweeping lines, hard-wood 
veneers worthy of the finest 
furniture. Why hesitate? 
Think it over on our 30 
DAY FREE TRIAL OFFER 
then decide' WITH CAB- 
INET, TUBES. NOTHING 


FREES w*, "2% 


156 pages! BARGAINS throughout! Check ’em 
compare ‘em! You'll find everything you need 
in radio at unbelievable savings. The com- 
plete line of LAFAYETTE receivers, 4 to 24 
tubes. ACCEPT OUR 30 DAY FREE TRIAL 
OFFER! Money immediately refunded if not 
satisfied. 

BUILD YOUR OWN ... parts for circuits 
described in this magazine can be furnished 
- send for free parts list, 


SEND COUPON IN AT ONCE! 


Only the world’s largest distributor of radio 
parts could offer you these super bargains! 
Remember . . WHOLESALE WILL NOT BE 


ERVICE 


NEW YORK. WY. 
100 SIXTH AVE. 


CHICAGO. ILL. ATLANTA. GA. 
901W. JACKSON BLVD. 430W PEACHTREE ST.NW. 


WHOLESALE RADIO SERVICE CO., INC. 













65-9C7. Enclosed find check 
a money order for model ED13 EMBE6 


i Name 
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mCity . State er pipes in their plac 
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100 SIXTH AVENUE. ...... NEW YORK CITY s 
OR 901 W. JACKSON BLVD...... CHICAGO, ILL. a 
Piease send FREE catalog No. @ 


ANP Repairs 





NEW TOOLS AND MATERIALS FOR 


Home Building 











AIR CONDITIONER FITS ON WINDOW SILL 


MONG the latest 

types of air con- 
ditioners now avail- 
able for small-home 
use is a combination 
room cooler and ven- 
tilator that can be 
installed in less than 
a half hour. To put 
the unit in operation, 
it is simply necessary 
to open the window 
half way, rest the 
cabinet on the sill, 
and plug the power 
cord into a conven- 
ient outlet. In place, 
the conditioner not 
only cools and circu- 
lates the air, but de- 
humidifies it as well. This window-sill unit cools, circulates, and dehumidifies the air 


PLUG PREVENTS SHORT CIRCUITS 


SHorT circuits due to loose terminal con- 
nections are prevented with a recently devised 
appliance plug fitted with a special partitioned 
cover. A fin, or safety wall, attached at right 
angles to the conventional fiber cover disk 
forms two separate compartments within the 
plug, thus preventing accidental contacts. 


DUAL-PURPOSE SHOWER EASILY INSTALLED 


DrSIGNED so it can be easily installed _ fine spray to a full stream for tub filling, 
in existing bath tubs, a new all-purpose — the shower head is mounted on a pivoted 
fixture serves as a convenient tub filler as | arm that can be moved either up or down | 
well as a shower bath. Adjustable froma to provide a shower for the smallest child 
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or the tallest man. 
With the proper ad- 
justment, showers can 
be taken without wet- 
ting the hair. Or, by | 
standing alongside the | 
tub, the hair can be | 
shampooed without | 
wetting the rest of the 
body. On installations 
in new homes, the fix- 
ture is connected to 
concealed piping in 
the wall three feet 
above the top of the 
tub. All the advan- 
tages of the new 
The adjustable shower can be brought 
rn ge ld co to existing bathtubs 
the shower head by removing the old 
can be lowered faucets and installing 
to fill the tub 4 special set of adapt- 
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NEW FLEXIBLE FLOORING 
LAID LIKE LINOLEUM 


WitH a flexible parquet flooring now on 
the market, a room of average size can be 
completely refloored in less than five hours. 
Sold in prefinished two by six-foot panels 
consisting of hardwood blocks assembled 
in an attractive basket-weave pattern and 





With this flexible flooring, a room of average 
size can be refloored in less than five hours 


fastened securely to a semi-pliable grill, 
the new-type flooring is laid like linoleum, 
without the use of nails. The method of 
applying the sections is simple, and, ac- 
cording to the manufacturers, can be done 
by anyone handy with tools. First, a layer 
of felt is cemented with a special adhesive 
to the old floor. Then, after a coat of the 
adhesive has been applied to the felt, the 
prepared floor sections are simply pressed 
firmly into place. The reason for using the 
felt is to provide resiliency, thereby dead- 
ening sounds. The felt also has important 
value as an insulator. To make delivery 
and installation neat and convenient, the 
new flooring is packed in easily disposed- 
of paper cartons, each of which contains 
eight matched and fitted sections, 


NAIL HEAD IS RECESSED 


THE CHANCE Of having the nail set slip 
off the nail head when countersinking is 
entirely eliminated when the new cup- 
headed finishing nail shown at the left is 
used. Provided with 
a shallow curved re- 
cess, the nail head 
automatically cen- 
ters the end of the 
set and holds it in 


a cgdeedl ad 





place. The new nails 
are available in all 
of the standard fin- 
ishing-nail sizes, and | 
will appeal to home | 
owners who make | 
their own repairs. 
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Beginning Lessons 
ing ‘ree 


in Drafti 





Test Yourself — No Cost 
See how readily you, too, can 


Learn Drafting 


At your leisure in your own home, read 
these 2 Drafting lessons carefully. Judge 
for y ourself our ability to teach—and your 
ability to learn—this fast-growing line of 
work upon which all industry depends. 

No Previous Experience Necessary 
See for yourself how practical American 
School training is—how clearly every fact is 

resented —how thoroughly you can master 
rafting through home study. 






nd Materials 






Drafting Opportunities Growing Daily 








Civilization. 





An Educational Institution 


The American School was 
chartered in 1897 as an educa- 
tionalinstitution, not for profit 

-and is exempt from paying 
Federal income tax, like the 
best resident colleges and 
universities. 


20 Other Courses 


Over 150 noted Educators, 
Engineers, and Business Men 
helped prepare our special in- 
struction material, which is 
used by many resident schools 
and colleges, U. S. Navy, and 
ProvinceofManitoba, Canada. 
We offer you quality training 
at home for the best-paying 
lines of Industry and Business. 


occupations. 








pleasure and 





Drafting is fascinating work! Before any building 
can be built—any machine manufactured—or any 
bridge constructed—it must first exist on the 
Draftsman’s 


board, Birthplace of our Industrial 
The building trades, manufacturing 


lines and transportation systems all depend on the 
Draftsman before they can undertake asingle step. 


Fit Yourself NOW for a Job 
with a Real Future 


Any pickup in any line means first call for the 
Draftsman! Clean, interesting employment—best 
of working conditions. One of the steadiest of all 


Competent Draftsmen earn substan- 


tial salaries—and the road to promotion is always 
open to them. Le 
your present job. Free Lessons prove you can! 
Send for them. No obligation. Just mail coupon 
TODAY. Get started in a Life Work that brings 


-arn at home without interrupting 


prosperity. 


American Schecl, Dept. DD-346, Drexel Avenue at 58th Street, Chicago 





Get These 2 
Drafting Lessons 


When youlearn what worthwhile opportunities 
Drafting offers and how readily you can cash in 
on them through American School training, it 
may mark the turning point in your life. Asking 
for full information involves NO obligation—so 
write TODAY for FREE lessons and FULL information. 


Free Lesson Coupon 
American School, Dept. DD-346 
Drexel Ave. at 58th St,, Chicago 
WITHOUT obligatioh, please send me 2 begin- 
ning lessons in Drafting FREE. They are to be 
mine, to keep. Alsosend FREE Drafting Bulletin. 
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CARTOONING 


Deve! op your ability with personal 
instruction from an internationally- 
known cartoonist His exclusive, 
A vi 1 successful method of drawing and 
creating ideas makes it easy to at 
tain success. Write for details of this exceptional 
home-study course. No salesman will call 
THE a SCHOOL OF f CARESS, O08 437-A A Fontes Bidg., Glovelend, 0. 





twuss Govt Jobs: 


Do YOU Want?! 


No special education or experience usually j 
re quite ed. Steady work. Short hours. a 
i ti PEN STORS' Age 18-50,, Extra Social 
S rity jobs expected soo 
. Book el how you can pa 
MEN WOMEN E Xamination 
Start $1,260 to ees aes aoe ee ee ee ee ee ee es 





Send to or FREE 
Cc 


Service 













BE A_RAILWAY 
RAFFIC INSPECTOR 


A Field Where Pay Advances are Rapid 
AC i RELIABLE MEN—19 to 50—trained as 

‘ and Bus Passenger Traffic Inspectors earn 
up to $135 per month to start, plus expenses. 
Experience brings rapid advancement. 
af Our record: 18 yrs. success in placing our 
4 graduates or we refund your tuition. Write 
Standard Business Training Institute 
Div. 303 Suttate, N. Y. 


Learn in £04 4) 


DIESE: 


Easy to learn. No dummy equipment. Earn 
earning. Coach R. R. fare allowed to L. A 
Jatalog. 











Complete, tested 
training in Gas and 
Diese! Engineering 
qualifies you for good 
jobs. You learn on 
finest and latest 
equipment available 
in America. The only 
school offering ALL 
essential training in- 
cluding Diesel mle ° 
tric Power Gene P 
Room and Board While 
Write for Free I!lustratec 
















NATIONAL SCHOOLS 


MAIL THIS COUPON FOR FREE BOOK 








$2,100 A Year! ‘ 
Arthur R. Patterson NATIONAL SCHOOLS—Los Angeles, Calif. 
Liquor-Gauger FREE B 11) 54 ! 
Getadier Civil Service Expert 0 — 3-PSA, 4000 S. Figueroa St. r 
Principal, PATTERSON SCHOOL 
Meat Inspector | 363 Case Ouliding Rochester, N. Y l 
Custom House , es NAME AGI 
Office Clerk Typist | Send F RE E Be **How to Secure a Goverr | i 
| Accountant ment BP | ADDRESS ] 
File Clerk BND asics 0a cendaccncsepessncvecasenasna Bay oY 
Income Tax Auditor I I 
Addre ot: .. ae nenenaaeinnns renee STATE 
—_— =e a ee ee Sais taal ae ate cae Ga Ge a 
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NOW-_ IT'S 
SCIENTIFIC 
CRIME 

DETECTION 







that 
PAYS BIG REWARDS 


New Easy Training Endorsed by Experts Prepares You For 


BIG EARNINGS 


len- 


The Nation’s cry these days is for s 
tifica trained investigator Never be- 
fore | there been such an opportunity 
for young men scientifically trained as at 
the present time 


Study At Home—Advanced Education 
Or Previous Experience Not Necessary 


This new training is not difficult. No deep book 
or technical data Anyone 17 to 70 eligible 
\ little time each day qualifies you for big 
earnings in most fascinating profession on 
earth Course includes every important 
branch of crime detection Only course ‘in 
existence that offers combination of the Science 
of binge Print Secret Service and Private 
Investigation Identification of Handwriting 
secret of Defense and Attack, and Police 
Photograpl 1 ee t. ONE GREAT 
COURSE! 


Easy Terms—Big Regulation Outfit 
Free To Students 


Write for ea terms policy enabling you to 


secure this scientific training with practically 
n icrifice You train with regulation police 
equipme and employ methods used in finest 
equipped bureaus of identification Interna 
tional famous leaders in police world endorse 
this traiming Instructor a nationally known 
expert in ientific crime detection Private 
industr ] 1 demanding scientifically 
trained experts \ ) ir opportunity to 
get into tl new fascinating field 
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SCIENTIFIC CRIME 
DETECTION INSTITUTE 
of AMERICA, Inc. 


Chesapeake and Ohio Building 
Huntington, West Virgina 


iT BURDETTE, President 
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EASILY APPLIED FINISH 
PROTECTS METALS 


PLUMBING fixtures, automobile trim, 
and other metal surfaces are kept bright, 
and free from rust or tarnish, by an easily 
applied liquid protective coating just 
marketed. Brushed on, the liquid hardens 
quickly into an adhesive, tough, and trans- 
parent layer that will preserve the luster 
of polished metals indefinitely. Owners of 
homes near the seashore will find the coat- 
ing useful to protect copper and brass fit- 
tings against the corrosive action of salt air. 


AUTOMATIC HUMIDIFIER 
FOR STEAM RADIATOR 


CorRECT moisture content is maintained 
in the air in steam-heated rooms by a new 
inexpensive humidifying unit that screws 
on the radiator in place of the convention- 
al air valve. Adjusted at the factory, a 
built-in valve extracts moisture from the 
heating system and discharges one pint of 
water vapor into the room every hour—a 
quantity considered adequate for a large 





MHEATER 

















A cross section of 
the humidifier and 
how it is installed 


room such as an ordinary parlor. The 
amount of moisture released into the air 
is easy to regulate by means of an adjust- 
ing screw at the base of the humidifier. 
This can be turned with a coin or a screw- 
driver to set free any desired amount of 
water vapor. Filters, made of wool felt, 
are built into the unit to extract any dirt 
that may be present, and also to prevent 
the discharge of any actual water. They 
are easily replaced by unscrewing the cover 
of the device. Because it automatically 
vents the air from the radiator, the humidi- 
fier also displaces the conventional air valve. 


CABINETS FOR ODD PARTS 


INEXPENSIVE all-metal storage cabinets 
with non-spillable drawers are now avail- 
able for the home owner’s supply of 
nails, and other small parts. Be- 
cause the drawers are pivoted at one cor- 
ner and are turned out instead of being 
pulled out, the possibility of pulling the 
drawer too far and spilling the contents 
is eliminated. Each drawer is equipped 
with a label holder for a description of 
the parts it contains. 
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STRINGING 
TENNIS RACKETS 


suild up a business of your own string- 







ing tennis rackets. Pays up to 140% 
profit per racket, String your own 
racket and save money. No experi- 





ence needed—we teach you how. Tennis 






players need new strings in their rackets 
two or three times yearly . .. every 
Stringing means profit for you. See 





how simple it is to get in this business. 
Costs practically nothing to start. Easy 
work! Get started NOW! 










| 








FREE Write Today and we will send you free our new 

1937 descriptive literature including new low 
prices of TOMGUT ‘‘Court-Tested’’ Tennis and Badminton 
Strings, Restringing Equipment and a complete line of 
Tennis and Badminton Racket 


THOMPSON MFG., CO. | 
4529 Packers Ave., CHICAGO, U. S. A. 


“epi ada ae 


TOMGUT ‘“‘Court-Tested’’ Tennis Strings and Restringing | 
Equipment. 
| Please send new Tennis and Badminton String Price List and Cat 
alog of Tennis and Badminton Rackets and Racket Restringing 
| Equipment. | 
| Name 
l Adare 








We paid M. M. $267 in 3 weeks for 
exceptional “‘cellar crop’’ patented 
mushrooms! Big free picture book 
tells if your cellar, shed, barn suit- 
able. We buy all crops thru ten 
branches. Write today. (Estab. 
1908). 
UNITED MUSHROOM CO. 

3848 Lincoln Ave., Dept. 104, Chicago 


y SNAPSHOTS inrl0 g 


HUMANETTES 


Sensational invention. Almost human in 
appearance. Any aeaaunes can be ‘‘im- 


’ by this strange new ss tha ern pot 


mortalized’ ; 
eel, tear,crack, orsoll, BEG MON tY FORAGEN ae 
coor prices make HUMANETTES big seller. iy 
ns e and oe bonus. We furnish list ie 
you want to make money fast 
for free sample proposition. 
LIFETIME PORTRAITS, Dept. 26-C 
1037 EvansSt.,  _—-—-_ Cincinnati, Ohio * 





















SHIP MODEL 
MAKING 


New book shows how to make any 
model. Shows the short cuts, kinks, 
time-saving methods of experts. 
Complete plans for gorgeous gal- 
leon, clipper ship, etc. Almost 100 
illustrations. Full cloth bound 
$1.00. Popular Science Monthly, 
353 Fourth Ave., New York. 
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American Technica. Society, Drexel at S8th Street, 
Dept. 0-320, Chicago, Illinois. 










You may send me the new 5 vo on Diese Engineering for ten 
das freeexamination,. Iwi oar tl € w cents express only. Will « 
amine the books and returr then ir days unless I decide tokeen 
them, in which case I agree to send you $2.00in ten days and $3.00 
a mont til the introductory price of only $15.80 is paid 

Name 

Adare 

City ate 

Please attach a letter giving age, occupation and the neme and 
addre of your employer and that of at least one business man as 


reterence 
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How Does a Ship Captain 


Plot His Course 
with the Sextant? 


O find the position of a ship on the earth’s surface, the 

navigator measures the angle between the sun or a star 

| and the horizon. This he does with an instrument called a 
sextant. In the New Merriam-Webster you will find the proc- 

| ess clearly described, as well as hundreds of other interest- 
ing operations and methods of science. 


How Does a Beam of Light Open a Door? 
| This is only one of the amazing ways in which a photoelec- 
| tric cell is employed to do useful work automatically. The 
working of different types of these cells is shown in words 
and diagrams in the New Merriam-Webster. 


What Causes a Rainbow ? How the sun’s rays are 
bent and reflected by falling drops in a shower is explained 
clearly in WEBSTER'S NEW INTERNATIONAL DICTIONARY, 
SECOND EDITION. 


SELF-ADJUSTING LEGS HERE is almost no limit to the completeness with which the New Merriam-Webster covers the 
FIT ANY LADDER world of nature in word and picture. Among the pictures are full-page color plates of moths 
and butterflies, birds, wild flowers, State flowers, and poisonous plants. 


LADDER LEGS can be made self-adjusting 

Lapeer ey od age “THE SUPREME AUTHORITY” _ 
with a new safety device. Consisting of a A NEW CREATION— THE PR ME i 
pair of auxiliary legs, the device can be 
installed easily on any existing ladder, is 
































































For practical information—for study—for looking 
; . ntioned in your reading—you can turn 
entirely automatic, and requires no atten- ee =? tn pace rennet 
tion. When the ladder is placed on some that you will find your needs filled by 207 of the 

‘ven surface, s asar as show sae : 
aes pore h as a sav” “y show | world’s greatest authorities. Complete and satisfy- 
in the illustration above, powerful springs | . : busi Ves 
= ; , ' ; ing answers to questions on law, business, manu- ; ~~ - 
force the pointed feet down to the proper | facturing, engineering, medicine, chemistry, bac- ; - 
levels fe rfe alance ‘sts , 4 pene: _ ee: 
eve for perfect balance. In tests, the | teriology, astronomy, aviation, radio, sound pic- 
springs proved strong enough to support | tures, gems, coins, color, and hundreds of thou- 


tl > ( i » elg j Sj 4 > 4} > se | . 
1e ¢ ymbined we ight of six men, The use | sands of other topics. 
of the new legs, it is said, will reduce the 


familiar hazards of working on ladders, 


and cut down the number of accidents. OR-Y-sa0n Takase) raaakchahelt| cele | 
HEATING-APPLIANCE Your Whole @hichells in 


REPLACEMENT ELEMENTS | Mi) S90 0 Gece) Baa INTERNATIONAL 
DICTIONARY Second Edition 















To Assist the home mechanic who does 
his own electrical repair work, ready-made, 
standardized nichrome heating elements 
for use in electric irons, heaters, and | The New Merriam-Webster tas. 
| similar appliances are now available. Mail Coupon for FREE BOOK: Spring —e ne 
f 


Manufactured in the form of tightly o - | Pie at se send me without cost or obligation full in- | 

Through WONDERLAND with WEBSTER” | (1.0.7 pylon avs nem biuklet, Phovaeh | 

Get your free copy of this fascinating picture booklet | WONDERLAND with WEBSTER 
f which shows you many more astonishing marvels. i cssicccnccovsastusisosnonsinces 

Then see the genuine Merriam-Webster at your book- | Address | 

dealer's. The circular trade-mark identifies it. ® ‘ity Stat | 





G. & C. MERRIAM CO., Dept. 736, Springfield, Mass. i‘ OMELET AT OT | 















































Think, man! RIGHT NOW there are 
, 4 new jobs for thousands in Electric Re 
frigeration and Air Conditioning. IT’re 
pare f ur opportunity at home in 
pare time by It EK. I.’s low-cost, easy 
pay plan. Learn Engineering, Estimat F 
ing. Insta lation, Servicing under a Many of our graduates are now earning $30 
on . baie . ee ter that brought outstanding $50, $100 a week! Our practical, proven 
wound coils of various diameters, and coals ter SU scamn’” en anna method makes it fun to learn Commercial 
aT a : ° a ‘ — ene xperience i ) 1 mpletel Art, Cartooning and Designin AT HOME 
prov ided with pig-tail ends tor easy In- WEL. HELPS pasa Lab« oe od pise. Pe og as pA in your spare time Write for FRI E BOOK 
ss mes . : big pay job. At re of I . trainec 0 ri eé¢ 0 State age 
| stallation, these replacement elements can men poe employe und cating mangiaetenges, memenaaniaen on one ai 
| . . e,° . - ‘“Got job .m distributor and. ervice organizations. Em 
| be obtained in capacities ranging from nalunoumee ployment Service offered FREE of extra cost. 1115-1Sth a cag fe one gel 
4 ; : letters... taking - ~ now . 
| 200 to 1,000 watts. course wisest thing | UTILITIES ENGINEERING INSTITUTE 
| - aan. E. Established I 
j 


} 400-410 N. Wells St.. Dept. ‘m7, Chicago, i. 
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Learn Radio- 
TELEVISION 


Are you satisfied with the money you are 
now making? With the success and future 
of your job? Is your field over-crowded ? 
Don’t go to sleep while destiny is shaping 
new careers, new fortunes in the great field 
of RADIO and TELEVISION. 


Learn by Actual, Practical Training in 
a Leading Radio-Television Station 
Radio Station KXBY, and Television Broadcasting 


Station W9XAL, owned and operated by First 
National Television, Inc., are the practical ~\ 
laboratories where you actually put into 

. . le =<. 
ractice what you learn in class rooms ~ 
FOU LEARN BY DOING! Think what it / 
means to you! The most elaborate and com- 

at yourdisposal This 


piete broadcasting stations 
practical experience is absolutely vital to rapid 
progres and to the thorough and advanced 
knowledge necessary to win SUCCESS 


BIG MONEY AND READY JOBS AWAIT 
TELEVISION EXPERTS 














Unlimited opportunities in this new, expanding 

profession await alert, aggressive, tr iined men 

men who LEARN NOW... men with vision 
to get in on the ground floor when the profes 
on is young and uncrowded. You know the + 
truth of this. You know that TELEVISION is [] 
already a reality and is just waiting develop- [¥ 
ment of man-power when it will sweep the [} 
} 


nation with its marvels 


ONLY 6 MONTHS TRAINING FOR U.S. 
GOVERNMENT LICENSE 
Our “training on the job” qualifies you in 
only 6 months for a U. S. Government License 
(F irst Class) at minimum cost. Our new pro- 
fusely illustrated 48-pg. FREE book, ‘‘Pictures 
he Air you complete mformation 
You owe it to yourself and your family to in- 
vestigate. Don’t wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 
. while you have stood still! 


ACT NOW! 


» gives 


Send coupon today ! 











FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 


Mail Coupon Now! 
Af 


™* 












S$. Q. NOEL, Pres., 
First National Television, Inc. 





Dept. EE-3, Power & Light Building, Kansas City, Mo. 
Rush my Free copy of ‘Pictures on the Air’’ de- 
scribing opportunities in Television. ] am 17 years 

old, or older 
Name 
Street - 
Ix Town__ State 
IS i ¢ I LAR S\< 
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a_ heat-resisting 


operating 


OBSERVATION WINDOW 
FOR FURNACE DOOR 


installed on any furnace door, 
glass panel now on the 
market simplifies the problem of adjust- 
ing gas, oil, or stoker-fired boilers for 
maximum efficiency. Serving an ob- 
servation window, the panel makes it pos- 
sible to reguiate the flame under actual 
conditions by eliminating the 


EASILY 


as 





and 


door 
is shielded 
rainst 
a self-closing damper which 


opening the fire 
draft. The glass 
flame and protected ag 


necessity of 
altering the 
from the 
sooting by 
can be opened by moving 
asbestos-insulated handle. 


a convenient 
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tage 


FROM HOME OWNERS 


(Q.—I am planning to repaint my house 
in the spring. Is there any simple rule by 
which I can estimate the amount of paint 
I shall need?—R.W.K., Tulsa, Okla. 

\.—THE APPROXIMATE quantity of paint 
needed cover the exterior of a house 
can be roughly estimated by measuring 
around the outside of the building (in 
leet), multiplying this figure by the av- 
erage height, and then dividing by 300. 
The result will be the number of gallons 
required for two coats of paint. Do not 
make any allowance for doors or win- 
dows, but if the house has high, broad 
gables, add one-fourth to the total. 


How To Color Celluloid 


E.K.T., MILWAUKEE, wis. To color 
celluloid, first wash it in soapy water and 


then rinse thoroughly. Dipping it in a 
solution of copper acetate will turn it 
green; to make it blue, dip it in a solu- 


tion of indigo which has been neutralized 
by the addition of soda. 


Wood Finish Over Paint 


J.P.D., KANSAS cITy, KANs. A nat- 
ural wood finish for floors which have al- 
ready been painted can be made as fol- 
lows: paint the (Continued on page 19) 
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, | Re- String Rackets at Home 


wce EARN MONEY 
\ It’s easy, pleasant, profit- 
able work. No experience 






~ required. Learn in a 
-— FEW MINUTES. I sup- 
- ply everything needed. 


Earn $50 to $100 cash in 
your spare time. Act 
QuiIcK—write for de- 
tails today, FREE 

‘Madison St., Chicago, I. 


‘ Y as 
aa SPECIAL 
Set Permatex Silk . 50c 


with instructions, 
W. A. BICKEL, Dept. F-3, 809 








The Plastex Industry needs manufacturers on small scale 


production of Lamp and Clock Stands, Art 
in Plastex and Marble imitation. 
vec material makes regular lic 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for rea! prosperity. Our free booklet will 
interest and benefit you. Plastex ‘industries, Dept. 2, 1085 
Washington Avenue, New York, 


and for big 
Goods & Novelties 
Experience unnecessary. 















BE A TRAINED 


AUTO-DIESEL EXPERT 


PREPARE NOW forrich new copertenition | in fast- 
growing industry. Diesel-Trained Men needed for 
trucks, busses, tractors, farm power and lighting 
plants. Prac tical, easy, spare-time training plan 
offers quick way to good jobs at good pay, or own 
profitable auto repair business. Learn from the pio- 

school. Write: for 
pay -as-you-learn 


la 


AT HOME 





EARN BIG 
MONEY 


neer automotive home-stud: SEND FOR 


Free AUTO - DIESEL Book an 
offer. 


MOTOR INSTITUTE of AMERICA 
4554 Broadway, Dept.CC-12, Chicago, lll. 


FREE 
BOOK! 





“STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Those who 
lack high school may make up work. Short diploma 
courses in Surveying (36 weeks), Drafting (36 weeks). 
Low tuition. Low living costs. Students from every 
state and many foreign countries. 54th year. Enter 
Sept., Jan., March and June. Write for Catalog 
537 College Ave., Angola, Ind. 








RTOON YOUR WAY 
cess! 


DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to oa 
ORIGINAL CARTOONS at home that you = 85 
Only. --- 





SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free details, 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 














MY NEWJOB,TOM, IS A DANDY 
MORE FUN- EASIER WORK 
AND BIGGER PAY NOW 
WORKING AS A DRAFTSMAN 





Better 
Jobs 


Prepare Now! 
Bigger Pay— 


pleasant desk 
work almost 
your own boss 
—draftsmen 
enjoy good 
salaries. 
Tithe DRAFTSMAN JOB comes first! He draws 
the plans; thereafter come the steel mills; lum- 
ber yards and brick yards. An important factory 
town has already re ported a shortage of trained 
draftsmen. U.S. Gov’t work will create more jobs. 


Lea rn Drafting! Learn in spare hours 


at home by mail. 

No previous experience necessary; high school edu- 
cation NOT required; thanks to Engineer Dobe’s 
practical method. Everything made plain, easy to 
understand. Aptitude needed. Established 1900. My 
students have won success far and wide. Join them! 

It’s high time now to get the practical trz 1ining and 
to prepare for that good job. Study practical draft- 
ing evenings. All tools and drawing table given you 
at once if you enroll promptly. Send coupon below. 


FREE BOOK 


Ww rite at once for the free book explaining 
“My Pay Raising Plan”. Send coupon. 











Illustrating assumed case 


& ENGINEER DOBE, Div. 3393, Libertyville, Ill. § 
g Send me your free book “‘Successful Draftsman- a 
g ship” and please explain how you will assist me § 
g toa good position as a draftsman. a 
B a 
. a 
saciid acaba air 4 
z # 
. Oi Ee eee nt ee RS PT ET H 
a a 
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| The 
ost Word 


THE KEY TO SECRET WISDOM 


“Like a bolt from the heavens, the word was 
spoken and from the reverberations of its 
sacred syllables, came the creation of the 
niverse’”’—so relates an old, old legend. 
Through the ages men have searched in vain 
for this lost word. In its stead they found 
keys to a secret wisdom. They learned how 
to unlock the hidden possibilities slumber- 
ing within everyone. . . startling, unuse 
powers that make for a greater life. 
This Sealed Book— FREE 
A sealed book by the Rosicrucians, reveals 
the plan whereby vou may obtain this wealth 
of knowledge leading to the greater joys and 
rewards of living. For free copy without ob- 
ligation, write Scribe M.C.O. 
The ROSICRUCIANS 
San Jose [AMORC] CALIFORNIA 
NOT a religious organization 

































FREE BOOK 


Squabs are selling 55 to 65 ets. 
a Ib. wholesale. Make money 
breeding them. Marketed only 
25 days after birth. Thousands 
wanted weekly by best market- 
men. Send stamp for mailing of 
1937 free book. Read how well others are doing. 


PR Co., 616 H. Street, Melrose, Massachusetts 








APPRENTICES 


Ambitious, air-minded young men, interested 
in entering the well paid field of Aviation, 
write immediately, enclosing stamp, to 


Mechanix Universal Aviation Service 


incorporated 
Strathmoor Station Dept. H Detroit, Mich. 





MECHANICAL DENTISTRY 


Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school. Practical, In- 
dividual ‘‘Lab.’’ Training. Easy terms. 
Employment Service.Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New York School of Mechanical Dentistry, 
127 W. 31 Street, New York, N. Y. 

















Make Glazed Concrete Products 


Pottery, tiles, novelties. Wall glazing, 
waterproofing. Make jars, vases, bird- 


baths out of sand and cement without 
molds or costly tools and glaze them like 
clayware. We show you how. Earn money 
in your own business. Send 10¢ for book- 
color plate, details. 


NATIONAL POTTERIES COMPANY 
13 West 26th St., Room 22, Minneapolis, Minn. 





let, 









$2100 Year 


Common Education 
Usually Sufficient 


* 
Z FRANKLIN INSTITUTE 


pond td . Dept. W-242 
ee 4 Rochester, N. Y. 
Many Social 7 Rush to me, entirely free of 
Security Ap- a neon 62 manne cet] 
pointments gS, “hatze 32 page book with: (1) 
Ss A full description of U. S. Gov- 
& ernment Jobs; (2) A list of U. S. 
Mail Government Jobs; (3) Tell me how 
el a to get one. 
SURE 
a MN sas cissascusbaensaaulaanlessamldanamaniedl 
4 
OF ccxsiniinsiviebinstiitiiiapinpinaadipeiacbiiaiasincapeneasneuiduimiaasdaitniniwiidenaaahites 
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QUESTIONS FROM 
HOME OWNERS 
(Continued from page 18) 


floor white, then get some dry powdered 
umber or sienna from a paint store. 
Make a paste of the color with vinegar, 
and, with a rag, rub it on the floor in 
such a way as to imitate the grain of 
wood. Finish with two thin coats of good 
shellac. The appearance will depend 
mainly upon how well you can imitate 
wood grain. It is a good idea to practice 
on an old board beforehand. 


Rusted Machine Screws 


H.P., KNOXVILLE, TENN. To remove a 
rusted machine screw first put a little oil 
on it. Then heat a long iron rod to a 
red heat and hold it on the screw head 
for a minute or two. Let the screw cool, 
adding more oil if what you put on has 
evaporated. When cold, the screw usually 
can be removed with ease. 


Water Stain on Painted Sill 


Q.—WaATER dripping from a flower pot 
has made a circular white stain on our 
kitchen window sill, which is coated with 
a light cream paint. How can this stain 
be removed? Mrs. K.B.L., Akron, Ohio. 

A.—PROBABLY the water has removed 
the color from the paint; the only rem- 
edy is to scrape the stained area and 
repaint. 


Frosting a Glass Vase 


G.G., SACRAMENTO, CALIF. A glass vase 
can be frosted by dipping it in ordinary 
water glass and then immersing it in a 
concentrated, boiling-hot solution of either 
epsom salts or ammonium chloride. By 
adding a water-soluble dye to the water 
glass, the vase can be tinted at the same 
time, if color is desired. 


Leaks in Water Pipes 


R.C.D., PHILADELPHIA, PA. To repair 
a small leak in a hot or cold-water pipe, 
scrape off the paint and plug the hole 
with boiler cement. Cut a strip of leather 
from an old shoe or chair seat and wrap 
it around the spot. Then bend a band of 
sheet metal around the leather, clamping 
it tightly at the ends with one or more 
stove bolts. 


Cleaning Wringer Rollers 


N.A.R., ALBANY, N. Y. A weak solu- 
tion of ammonia generally will clean the 
rollers on a laundry wringer. If they 
are badly stained, try wiping them with 
a cloth which has been dipped in kero- 
sene. Be sure to wash off the kerosene 
immediately after it has been applied, 
since it will dissolve the rubber, as well 
as the dirt stains, if left on too long. 


Old Varnish on Metal 


M.P.E., CLEVELAND, Ou10. An old var- 
nish finish on metal can be removed by 
dipping in equal parts of ammonia and 
denatured alcohol. If the piece is large, 
apply the liquid with a soft brush. Keep 
the surface moist until all the varnish has 
softened, then wipe it off with a rag. 
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“} WILL SHOW YOU AN AMAZING 
EASY WAY TO GET INTO THESE 


BIG MONEY MAKING FIELDS- 


ELECTRICITY" RADIO 


MANY MEN MAKE 
$30-+40-'50 a Week in ; 
ELECTRICITY’ RADIO? 




















“Can COYNE training really qualify you for a 
better pay job in ELECTRICITY or RADIO?” 
This is the most important question you can ask 
about your training. Mail this coupon right now— 
get the answer—in the big FREE COYNE Book 
filled with facts . . . salaries . .. photos . . . oppor- 
tunities for well-trained men in ELECTRICITY 
and RADIO—two of the fastest growing indus- 
tries in America. Where can you choose a more 
stable life-work to provide you with a good steady 
living and many of life’s luxuries. 


ELECTRICITY RADIO 

— GREATEST EM. —HUGE EXPANSION 
PLOYER OF MEN PROGRAM AHEAD 
Many Power Plant op- Many Aviatiou and Police 
erators, Electrical Radio men, Public Address 
Maintenance men, Re- and Sound Equipment men 
frigeration and AirCon- and Service men, Engineers 
ditioning men, Welders, and operators earn up to $50 
Auto and Aviation Igni- weekly and more. Television 
tion men make upto$50 may soon provide jobs for 
and more weekly. thousands. 


TRAIN IN 90 DAYS 


ON ACTUAL EQUIPMENT IN COYNESHOPS 
—NOT BY HOME STUDY OR TEXT BOOKS 
You get your training here in the Coyne shops. 
Advanced education or previous experience not 
needed. You work on real Electrical Apparatus 
and machines such as full size dynamos, motors, 
control equipment, etc. Radio Transmittives and 
receiving equipment, Television and sound units, 
etc.—do actual test jobs. It is this actual job train- 
ing by COYNE that prepares you for better pay. 


EASY PAYMENT TUITION PLAN— 
LOW COST BOARD AND ROOM PLAN 
Don’t let lack of money keep you from sending 
this coupon. Amazingly low cost board and room 
plan. Easy payment tuition plan enables many 
students to get this famous **Learn By Doing” 
training first, then pay their tuition in 18 easy 
monthly payments, starting 5 months after they 

start their training. 


PART TIME EMPLOYMENT 


Need part time work to help pay living expenses? 
We have helped hundreds of students to earn 
while learning. 


JOB AFTER 
GRADUATION SERVICE 


We know the needs of employ- 
ers, and place many graduates 
through our Lifetime Employ- 
ment Service. This service will 
be given you free of charge 
when you graduate. 


GET FREE CATALOG NOW- 
FOR COURSE YOU ARE INTERESTED IN 


What life work will you choose? A dull low-pay 
“‘white-collar’’ job? Unskilled, dawn-to-dusk day 
labor? Discouraging, half-time trades? Or will you 
get into either fascinating ELECTRICITY or 
RADIO for a good pay future. Make the choice! 
-NOW! Find out how much the gigantic grow- 
ing fields of ELECTRICITY and RADIO offer 
YOU! ... FOR MONEY MAKING 
FACTS, FILL IN THIS COUPON 
AND SEND IT — NOW! 


COYNE EE" SCHOOL / 


AND RADIO 


500 S. Paulina St., Dept. 37- . 
Chicago, I. ” susan 


BEE RRS eee eee) 
H. C. LEWIS, President 


Coyne Electrical & Radio Sc 1 
S. Paulina St., Dept. 37-731, Chicago, Hl. 





AIR CONDITIONING 
REFRIGERATION 
DIESEL 


Money-making in- 
struction in these 
profitable branches 
included without 
extra cost. 







hoo 


a bd 
I am interested in more money. Send facts on course & 

7 checked below, with easy payment plan 

% 0 ELECTRICITY O RADIO g 

¥ DN aikadeiaéieeients vatanencerennssee Age B 

a Address & 
City State P47 
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FACTORY 10 YOU 


NEW REMINGTON NOISELESS PORTABLE! 


A DAY 









Famous Remington 
Noiseless Portable that 
speaks in a whisper, only 10c a day, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven- 
jences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou- 
pon TODAY for details, 

You don’t RISK a Penny 
We send you Remington Noiseless Portable for 
10 days’ free trial. If not satisfied, send it back. 
We pay all shipping charges, 


FREE Typing Course and Carrying Case 
You will receive FREE a complete = tified 
home course in Touch Typing. Also REE 
handsome, sturdy carrying case. No Ae 
Mail coupon for full detailaNOW 


OO iD OO LLEECO°8?FF OO ree ie i ie 
Remington Rand Inc., Dept. 153-3 

815 Fourth Ave., New York, N. Y. 

Tell me, without obligation, how to get a new Rem- 
ington Noiseless Portable, plus Free Typing Course 
and Carrying Case, for l0c a day. Send talogue. 





City... 


New Adding Machine / 
Fits Vest Pocket! 


Adds, subtracts, and mogttipiies like $100 
machine—yet it costs only $2.9 5. Weighs 
only 4 ounces Not toy—guaranteed 
workmanship Perfectly accurate, light- 
ning fast Sells on ight to busine 
men, storekee pers, home all who use 
figures. 


Write at once for Free 

Sample Offerand Mon- AG ENTS 
@y-Making Plan. 100°) Profit! 

F C. M. Cleary, Dept. 66, 303 W. Monroe St., Chicago 












Ts wane journals, advertisers. Learn 

fp “s wanted. We teach you at home, in 

spare time to take photos that sell. vas : Book, “‘How to Make 
Me “ey with Your Camera tells oney -makin. 


about mon 
opportunities in this fascinating field Write NOW. UNIVERSA 
PHOTOGRAPHERS, INC... ‘Dept. 33, 10 West 33rd Street, 


“gam Learn Public 
Speaking 


At home—in spare time— M: iny overcome 
) “stage-fright,"’ gain self-confidence and in- 
crease their earning power, through ability 
» to sway others by effective speech 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 
North American Institute, Dept. 1363 
3601 Michigan Avenue, Chicago, tl. 


BIG MONEY trom 
POULTRY © ee 


aa I train vou at home m pare vim e quickly Show you 
very late thods. Give you fac \ orth money to yourself of 
pam Ae ‘Nt home-study cour ed by yusands. 32-page 
book How to Raise Poultry for Profit comes to you FREE 
Write today: HARRY M. LAMON, Pres., National Poultry 
institute, Dept. 213-A, Adams Center, N. Y. 


Ee EAL JOBS OPEN | 


AUTO, DIESEL, AVIATION, WELDING 















Step into big pay. Earn $35.00 to $75.00 a week, 
Learn in eight weeks. Practical Shop Work. Use real 
tools on real equipment. Write your nearest 


chool for big free book and special low 
tuition offer. Guaranteed training 


cSWEENY SCHOOLS, Dept. 6-39 / 800K 
Detroit, Mich., or Kansas City, Mo. 


~NEW INVENTION! 
"BIG EARNINGS QUICK! 
WITH THIS NEW MONEY MAKER 


No Experience Needed. Sells easy to amaz- 
ing big market. Combination 


BLOW TORCH AND SOLDERING IRON 


\ Nopressure system. Nopumps. Nostove. 
No charcoal, Operates with 100°) satis- 


is gow 
compact (;uar- 


oRch oe faction Neat, « plete 
sew WE) anti ed by 30 year old company Write 
quick for New Agents’ Plan and Exclusive 

territory offer! Hurry! 


JUSTRITE MFG. CO. 


Dept. 43 206! Southport Chicago 
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NEW ELECTRIC 
LIBRARY /, 


$1.50 A VOLUME 










































































pene pies 7H OTH ms 7" a 
sr fd ar ete, | a a 
— al i 
1a imilw iy ’ 
—— SON ic 
peas SE Cal Coy ee oo 
Se ag 4 Se Y 
oa “ ‘ " A 
From [ome fons] cng provenpra eos ftcmme || | 17 
Ss Somme, © Fprocks 
: cH pe) het S| i oe —- y S 
: 4K7) £5 = _ » Th 
= . OUG i 
~ _— or =< 
; I 


WHAT WANTS TO 
every ELECTRICIAN “know: 
is easily found in AUDEL’S NEW ELECTRIC LIBRARY. Electricity 
made simple as ABC. Up-to-date, trade dope for the expert 
and ALL electrical workers. 

Questions, answers, diagrams, copectations. underwriter’s 
code: design, construction, operation and maintenance of 


electric Foider and FREE TRIAL offer 
THEO. AUDEL & CO. 
49 W. 23rd St., New York City 


Mail Vol. I, Electric Library on 7 days’ free trial. If O. K. I will 
remit $1.50, otherwise I will return it. I also request you to mai! one 
book each month on same terms. No obligation unless I am satisfied. 





HAVE YOU SOME SPARE ROOM 
a basement or garage where you can do light work? 
We can offer you a profitable proposition for 1937 cast- 
ing new 5 and l0c Novelties, Ashtrays, Toy Automo- 








bile ete i sSranch Manufacturer for firm of many 

year tanding. No experience necessary and small out 

la tarts you If interested in devoting your spare or 

full time to profitable work write AT ONCE as we are 

now closing arrangements for supply of our goods 
METAL CAST PRODUCTS CO. 

Dept. E 1696 Boston Road New York, N. Y. 











Earn While Learning at Home! 
TELEVISION, PHOTO 
PuBLic ouuees 

Many R-T-I Trained Men |] PHILCO 
make up to $75 a week one CROSLEY 
ore in time dic 

jobs $5-$ fe in spare time ZENITH 
one Mo re sremee “$e GRUNOW 
rei ea RTL WAY. [and 46 
pneoreed by 4 big coe other 
cerns. te for b ° 
portunity Book FRE >. | mfars. 
RADIO AND TELEVISION INSTITUTE, Inc. | endorse 
2130 Lawrence Ave., Dept. 203, CHICAGO, ILL. [R-T-1! 


CIVIL SERVICE 


Positions. Clerk Carriers, Rural Carriers, Railway Postal 
Clerk Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Colambian Correspondence College Washington, D. C. 
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Pim «(030s ( = 


Make money in advertising. Prepare quickly during spare 

time. Also earn while you learn. No experience neces- 

sary. New easy method. Nothing else like it. Send at 

once for free booklet—‘‘Win Success in Advertising’’, 

and full particulars. No obligation. 
Page-Davis School of Advertising 

3601 Michigan Ave . Dept. 1363, C shicago, U. S. _AL 


Always mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


AMATEUR CARTOONISTS 


WIN $2500 


inted—-Amateurs with humorous idea No draw- 
ability necessary ‘he amateurs of today are the 
ional cartoonists of tomorrow Ideas judged 
awarded by Applause-O-Meter test be 
movie audience Everyone has an equal chance. 
h prizes in all. Rush name on penny post card 
for Valuable Tips on How to 
Make Money With Simple Car- 
to and Humorou Idea 
Cash Prize Entry Blank nd 
Rule SEND NO MONEY. 


CARTOONISTS’ EXCHANGE 
Dept. 1443 Pleasant Hill, Ohio — a 
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MONTHLY when answering advertisements in this magazine. 











The Malek Adhel, a two-masted square-rigged 
model, can be made with either Kit 6S or 7S 


Two New Kits 


FOR BUILDING 


Model of Brig 


HE picturesque two-masted square-rigged 

ships that sailed the seven seas during the 
nineteenth century are typified in the Malek 
Adhel, a brig built in 1840 for the Pacific 
trade. Every lover of ships will want to build 
a model of this craft, the first of its kind of- 
fered by PopuLtar SclIENCE MONTHLY. 

Two construction kits are available. For 
those who wish to make a scale model of 
built-up construction similar to a real ship 
with planks inclosing the ribs of the hull, 
there is Kit 6S, which costs $9.75 (25 cents 
additional west of the Mississippi River). The 
other kit is for those preferring the usual 
“bread-and-butter” system of construction 
with a solid hull—an easier way of making the 
model, but not so closely resembling actual 
shipyard practice. This kit is listed as 7S and 
also costs $9.75, but is 50 cents additional west 
of the Mississippi River because of its much 
greater weight. 

To simplify the work of constructing the 
model, we have included with both kits a 
complete set of finished blocks, deadeyes, be- 
laying pins, thimbles, hearts, and grating— 
fittings which always take considerable time 
to make and are costly to buy ready-made. 
These kits, which include all necessary raw 
materials as well, are the most complete we 
have ever offered. 

In designing the model, Capt. E. Armitage 
McCann selected an especially convenient 
scale with which to work—!4 in. equals 1 ft. 
This gives a model 33 in. long over all with 
a 20-in. hull, an ideal size for the average 
room. The new brig ranks among the most 
beautiful models in our entire series. 

Many other construction kits for making 
ship models, whittled objects, and furniture 
are available. The complete list follows: 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20'\4-in.....$7.40* 
D. Spanish galleon, 24-in................0000 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 


Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33%-in. hull........ 8.45* 
Privateer Swallow, 12%4-in. hull.... 4.95+ 


oF 


(Continued on page 21) 
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Are you just shoveling, 
rare] drifting along, blind 
to new opportunities é 


100 years of steam 
40 years of gasoline power 
now comes DIESEL 


HEMPHILL 
DIESEL SCHOOLS 


were America’s first institution to de- 
vote their entire efforts exclusively to 
the training of men for the Diesel field. 
Located only at addresses shown below, 


Tohpee). MBE lee) aie a 

NEW YORK, 31-32 Queens Bivd., L. |. City 
DETROIT, 2345 W. Lafayette Blvd. 
CHICAGO, 2006 Larrabee St. 

MEMPHIS, 431 Monroe Ave. 

LOS ANCELES, 2012 San Fernando Rd. 
SEATTLE, 507 Westlake North 
VANCOUVER, B. C., 1365 Cranville St. 















make Crowns, 
Plates, Bridgework, 







Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age 
McCarrie School ae Mechanical Dentist 
_207 N. Broad St. . 64 Philadelphia, Pa. 


OK of O pportunity 


oo facts about 


TELEVISION 
a {a 






























MAIL wei = 


COUPON 
FREE BOOK 





National “Schools, f Dept. “3- -PSR, 
4000 S. Figueroa St., Los Angeles, Calif. 


i ; ' 
1 NAME AGE : 
ADDRESS i 

" “maine I 
, CITY TATE 3 


MARCH, 1937 
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CONSTRUCTION KITS 


(Continued from page 20) 


KIT G—Elizabethan galleon Revenge 


V. Clipper Sovereign of the Seas, 20%-in. 
SF OLS EEE 4.95+ 
Y. Trading schooner, 17'4-in. hull...... 4.90T 


2S. U. S. Navy Destroyer Preston, 31™%-in. 
ERE eR ee Rae eee 5.95* 

3S. Constitution Old Ironsides’’), 21-in. 
NIN ~adhishubiialsatunics Asaiisesiuasnasiasilcd duacemaiencig 6.50* 

4S. aed ship Great Republic, 31%4-in. 
MIME. sickissdtutgciasstcocisipieacadeananataaduabindamannaey 8.40* 


5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, '%-in. scale, the 
hull being 205 in. long................. 4.95* 
6S. Brig Malek Adhel, %-in. scale, 20-in. 
hull, frame-and-plank construction 9.75} 
7S. Brig Malek Adhel, as above, but with 
sawed-out lifts for solid hull construc- 


Ra FEE a ane me ee in Rees omen en 9.75* 
SIMPLIFIED SHIP MODEL KITS 

F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 

MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratéga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6%-in. .75 
©; Diner 3:5: Sh Lees, Ba Aisicicssscsccins 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 

I AIRS. -chisccsendnaneasensenehinniuden .50 
Z. H.M.S. Bounty, 11 VU-in........c.ccccce 1.50 
1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-i1.........::.cceeeeee 1.50 
3M. Yacht Nourmahal, 8 Y-in...sceeees 1.00 
4M.Oil tanker, 14-in.........esessseeeeseeees 1.50 


FURNITURE KITS 
No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 243% in. high over all. 
Ready to assemble, with finishes...........0++ 5.30* 


(Continued on page 22) 
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you Too 
can train for a 
BETTER JOB and MORE 
MONEY in ELECTRICITY 


Do you want a BETTER JOB— 
MORE MONEY and a future free 
from Job Worry? Then send for my 
big free Electrical Book Today and 
learn the FACTS about the amazing 
opportunities in Electricity — AND 

how this new modern, up-to-date 
Practical Home Shop Training can 
help you qualify for these oppor- 
tunities. 


PRACTICAL SHOP TRAINING 
ON REAL ELECTRICAL 
EQUIPMENT AND APPARATUS 
— RIGHT IN YOUR OWN HOME 


“Learn-by-Doing”’ becomes a fact 
with this fascinating, new, modern, 
up-to- date Practic al Home Shop 
Training in Electricity. With your 
instruction material, you get Elec- 
trical Equipment, Appz auratus, Tools 
and Supplies with which you learn 
to do REAL PRACTICAL WORK 
—just like you would do out on the 
job. Don't you agree that this is 
without question the most PRAC- 
TICAL Home Training in America? 


OPPORTUNITIES TO EARN UP 

TO $5.00, $10.00 A WEEK AND 
MORE WITH SPARE TIME 

WORK WHILE TRAINING doing many br oft 


We tell you how to DO these jobs, obs, profitable 
furnish real electrical equipment and gone. Bi you will 
supplies for many of them, and give have no expense 
you valuable Sales and Advertising § for the a 
helps to show you how to Sell Your § ¥0U48¢. My Dig 

free book tells 
Services. In fact, it should take you more of this 
only one or two small jobs a month valuable feature 
to more than make the training § of E. 1. Training. 
PAY FOR ITSELF, 


TRAINING EN RADIO, REFRIGER- 
ATION, AIR-CONDITIONING, 
DIESEL ELECTRIC POWER and 
MANY OTHERS INCLUDED 


My book also tells how E. I. Train- 
ing helps YOU toINCREASE YOUR 
EARNING power still more by in- 
cluding training in these big, im- 
portant branches of Electricity. Each 
one practically an industry in itself 
—each one a complete field—yvyet, 
you getall of these and morein E. I. 
Practical Home Shop Training. 





Equipment, 
paratus, Tools 
and Sup lies to 
work on. This ma- 
terial comes to 
you as a regular 
partofyour 
training at NO 
extra cost. 















Own Home 
With this big 
cutis of equip- 
ent, you _per- 
seat many inter- 
esting experi- 
ments, conduct 
important tests 
and do many real 
Electrical jobs, to 
make your train- 
ing e*sy inte re im 

ing an and PRAC 


ma Hy , 
Toe | 


Use ~ 
Money Making 
Jobs! 























A great deal of 
this equip men’ 
can be USED 





This equipment 
comes to you 
throughout your 
entire training, 
starting the very 

JAY you enroll, 
so that as you pro- 
gress with your 
training, you are 
building yourown 
Home Electrical 
Shop with the 
Equipment, Ay 

8 


GET INTO A GROWING FIELD § <i. Supplies i 
FOR ABIG PAY FUTURE ee 
GET INTO ELECTRICITY—get ee 


into a field that is growing and ex 4 y - 
panding—get into a fe ld where op CE = 
RE Na 


postunsties ot. L JOBS and 


REAL Ne await the s 

TRAINED MAN. A. B 
Naturally to apaltty for these jobs, 

you MUST BE TRAINED. In fact vaopaYt 


you want the or ST, the most 
Thorough an d Complete, the 
most PRACTICAL Training 
money can buy. We believe E. I. 
Practical Home Sho Training 
To Be That Kind ‘OF Training. 
= it, we don't want you to take our 

ord for it. We want you to judge 
fc x yourself the value of this new 
mode rm up-to-date Training method 

where you learn on Real Ele« tric al 
I quipment and Apparatus—right in 
your own home, So send for my Big 
E i? ctrical Book TODAY for full in- 
formation on this new easy, in- 
teresting and Profitable Prac- 
tical Home Shop Training. Re- 
member this book cost you noth- 
ing—puts you under no obliga- 
tion and NO SALESMAN WILL 
CALL ON YOU, 


SBE SE ewe wee ee ee i 


9H. W. Petersen, Presid 
Dept. 77C, EI ECTRIC INSTITUTE, Inc. 


Doesn't what 
I’ve told you 
sound interest- 
ing? Isn’tit worth 
investigating? Ask 
yourself, could 
any method of 
Training be more 
easy, interesting 
or profitableto 
the ambitious man 
ory« ung Man anx- 






















& Hinsdale, Illinois 
Send Free Book and full details of E. I. Home 
g Shop Training. a 
- N lme 
ais 66 SOE e bik bork d heed noc eealegad cae 
© city... Co ercceccccccceces oD 
6 





advertisements in this magazine. 23 
















































f a 
| COSTS 


— a | 






APPROPRIATIONS 


——y 


TAXES 





oS AUDITS 


[ : } 
‘eeemnsan 


— 


ana 
| PLANS FOR 
FINANCING 
os — —__—_ 


Become an 


Expert Accountant 
The Profession That Pays 

The demand for skilled accountants—men who 
really know their business—is increasing rapidly. 
The new national and state legislation is requiring of 
business—both bigand small—much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who prove 
their qualifications in this important field are rapidly 
promoted to responsible executive positions— given 
anopportunity toearn realsalaries. Therangeis from 
$3,000 to$15,000 a year—even tohig he *rincome-figures, 


Send for Free Book— 
**Accountancy, the Profession that Pays 


Why let the other fellow walk away with the 
better job, when right in your own home you can 
equip yourself for a splendid future in this profit- 
able growing profession? 

Preliminary knowledge of bookkeeping is un- 
Necessary. Our free book on accountancy fully ex- 
plains how we train you from the ground up, or 
from where you now are, according to your individ- 
ual needs. Low cost; easy terms. 

The facts about the new LaSalle training in Ac- 
countancy and the opportunities in this highly prof- 
itable field are clearly outlined in a 64-page book 
which LaSalle will send you free. 

The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the urge and the will to increase your income, 
clip and mail the coupon NOW. 


” 





“LaSalle Extension University 

The school that has trained over 1,350 C. P. A.’s 
Dept. 383-HR Chicago 

I would welcome details of the 
new opportunities in ace ounting, to- 
gether with copy of “Acc ountancy, 
the Profession that Pays,” without 
obligation, 


QHigherAccountancy #§ Y 


Other LaSalle Opportunities: 
LaSalle opens the way to 3 in 
every important field of business. i 
terested in one of the fields be low, 










oe 
Ac Countancy 


Bucce 





f in- . 
check and mail. 
[)Law—Degree of LL.B. 
Commercial Law 
Modern Business Corre- 
spondence 
Stenography- Stenotypy 
: Expert Bookkeeping 
Modern Foremanship C. P. A. Coaching 
LJEffective Speaking Business English 
Credit and Collection Correspondence 
Practical Accounting and Office Management 


Business Management 
Modern Salesmanship | 
Traffic 

Railway 
Industrial Management 


Management 
Accounting r- 


\ddre 


Now is the time fo Get a 
Ready | for the BIG PAY, 


LINCOLN Prepares vou 





Rincohe Governme ~_ Approved Vreining: 5 es you 
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LINCOLN AIRPLANE & FLYING SCHOOL 
Division of Lincoln Aeronautical Institute, Inc. 


215-G Aircraft Bidg., Lincoln, Nebr. 
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OUR CONSTRUCTION KITS 


(Continued from page 21) 





Skipper Sam’l and Gaspard the sailor can be 


whittled from Kits No. 7 and 9 respectively 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 3314 in. high. 
Ready to assemble and stain included........ §.75* 


WHITTLING KITS 

No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 


and instructions are included...................++ 1.50 

No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 1.00 

No. g. Whittling kit with shaped block 
for making a sailor 5'4 in. high. Three bot- 
tles of paint, a brush, and sharpening stone 
NG TINGE ibis cnickcecdccasinaccdncceussnacsnctéaimaonaannas Bek 





KIT Z—Materials for H.M.S. Bounty 


No. 10. Copycrait whittling kit for making 
one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high, 
showing every knife cut; also the necessary 
whittling block, extra wood for making a desk 
set, pipe rack, or other project ——€€ 
tone, brush, three bottles of paint 


Nore: If you live west 
ents to all 
iste K { ) and 25 cents to a 


f the Mississippi River or in 
prices marked 


Popular Science Monthly, Dept. 37A | 
353 Fourth Avenue, New York, N. Y. 





P end me C. O. D. Kit 
I will pay the postman the price shown above 
plus a few cents postage in full_ payment 
(Canadian orders cannot be sent C. O. D.) 
N ime 

lre 
City state 

(Print name very clearly.) 

If you prefer to send your remittance with 
thi rder, you save the C.O.D. charge. Re 
mit by money order, check, or registered mail 
This offer is made only in the United States 

| and Canada. Also see note above. | 
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A command of effective 


New Way to Improve YOUR 
English gives you added ENGLISH 


portunities. Poor English handicaps you more than 

will ever realize. You can improve your English - te y 

Sherwin Cody’s 100% self-correcting invention. 

If you are ever embarr: 

anctuation, or eich io 16 Malnotes this new free 
ad 





aster Good English in 15 M 
It is 4 Addres 


ou as. 
we te you. 


ERWIN CODY SCHOOL OF ENGLISH 


nd ‘tn it now. 


183 Searle Building ester, N. Y. 





AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and office windows. 
normousdemand, largeprofits, Paul Clark 

says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free 
sample and liberal offer to general agents. 


_METALLIC LETTER CO., 437 ,N. Clark Street, Chicago 


WANT A BETTER INCOME? 


Wonderful opportunity ambitious, intelligent 
men. New Federal-State tax laws; Social Securi- 
ty Act compel merchants to keep records, file 
returns, “penalties severe!’’ Two-year simplified 
system including Social Security Records and 
Income Tax Service $7.95; lowest commission 
each sale $4; leads furnished. Protected terri- 
tory. Amazing self-seller makes sales for you. 
Live wires average $100. weekly. Dept. P. S. 1. 


_Income Record Publishing, 480 Canal, New York. 
OVER 


B =. 4D LESSON 
SIGHT. GERRECENES heweid COURSE 





























ARTISTS & ooes sTupio DEPT. pam. 3 
about my Appliance for reducible rup- 
ture. Automatic air cushion assists Na- 
thousands of men, women and children. No obnoxious springs 
or hard pads. No salves or plasters. Sent on trial to prove 
for confidential information sent free in plain envelope. 
Brooks Company, 178-AState Street, Marshall, Michigan 
r No. 38 is on 
7 Sony Counterfeit 
. Thrill, Mystery. 
Confidential Reports 
38 made 
Free? 4 oF Operator Write for a 
cm Salary 
YOU cas become a Finger Print Ex- 
t home, in spare time. Write 
Institute of Applied Science 
1920 Sunnyside Ave 


Why suffer with that rupture? Learn W ] 
| orries! 
ture to close the opening—has relieved 
it. Beware of imitations. Never sold in stores. Write today 
inger prints in mur- 
Earna Gaeer Mont 

Por de Getalle if 1 

Dept. 1363 Chicago, m. 











;—MAN IN EACH TOWN 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 
GUNMETAL CO. Ave.F, Decatur, Ill. 
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Have Scalp 

Itch, Lose BALD 

Hair and 

rms that get deep into the scalp skin are not removed 
i) ith oap and water, shampoos, hair tonics, salves and oils 
Gert create fine dandruff that clog up pores and hair 
fe sie les, causing itch, falling hair and smothering the root 
0 they can not grow hair. Now a new method enables men 


to easily remove the thin, congested, germ-laden outer 
layer of scalp skin and have a clean outer layer that will 
absorb air, sunshine and benefit from stimulating. prepa 


promote 


to do It is 
this magazine 


FREE 





rations to activate the 
hair 
in a treatise called 
being 
who 


function and 
growth. Thi w method is now explained 
HOW 1 AIR GROWS” and tells what 
mailed abselutely free to readers of 
have hair troubles Send no money. 
Write to Dermolav Lab., Desk 35, No. 1700 
Broadway, New York, N j You receive it by 
If pleased tell friend 


gem ant roots to 


iil postpaid 
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TESTS FIND SIX COLORS 
EASIEST TO TELL APART 


Wuat half-dozen hues can you distin- 
guish most easily? Needing a six-color 
system of aviation signal lights, Navy of- 
ficials recently put the problem up to the 
U. S. Bureau of Standards. The signals 
were to be incandescent lamps covered 
with tinted-glass globes, and their colors 
must be recognizable 1,500 feet away, 
even through a light haze. Observers on 
an outdoor test range attempted to iden- 
tify the colors of lamps exhibited at a dis- 
tance by Bureau of Standards experts in 
58,000 separate trials. One of the “Christ- 
mas-tree’” assortments of hues proposed 
for the signal system—red, orange, yel- 
low, white, green, and blue—proved in- 


ferior because of confusion among the 
first four. The best combination, the 
tests showed, consisted of red, orange- 


yellow, white, green, blue, and purple. 


SWEDISH PHONE USERS 
DIAL FOR WEATHER DATA 


WITH a spin of the dial, telephone sub- 
scribers of Stockholm, Sweden, now may 
learn what the weather to be. The 
number assigned to the unique service 
sets in motion a specially prepared wax 
record, supplied by the weather bureau to 
the central exchange, which announces 
whether it will be warmer or colder, and 
whether rainy or fair. Records are 
changed, if necessary, several times a day. 
Another dial number automatically dis- 
patches a taxi to the home of the caller. 
In addition, the telephone users of Stock- 
holm enjoy a time-of-day service similar 
to the systems that announce the correct 
time to dialers in a number of American 


is 


cities. 


COUNTS DUST PARTICLES 
IN THE AIR WE BREATHE 


Every sixty seconds, 900,000,000 dust 
particles pass through the lungs of the 
average city dweller! That is the startling 
fact brought out in experiments recently 
reported by Dr. Helmut Landsberg, of 
Pennsylvania State College. He has made 
16,000 observations at 160 different places 
on the earth’s surface to compile his data. 
As many as 90,000,000 of the microscop- 
ic dust particles are left behind in the 
lungs, he reports. Besides man-made dust 
from factories and homes, the particles in 
the atmosphere come from volcanic erup- 
tions, wind-blown soil, bacteria, pollen, 
and the smoke of forest fires. 


RUBBER ARTERY SHOWS 
HOW BLOOD CIRCULATES 


Mabe of rubber tubing, a fifty-foot ar- 
tificial artery is being used to teach phys- 
iology at Bowdoin College, Brunswick, 
Me. The huge model was designed by 
Prof. Noel C. Little to show the complex 
mechanical problems involved in the cir- 
culation system of human body. By mod- 
ifying conditions, Prof, Little can dem- 
onstrate how the pulse waves travel along 
a normal artery, and how they behave in 
a different manner when the artery be- 
comes hardened or is affected otherwise 
by disease. 
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Many 1937 Appointments 
$1260 to $2100 


a 
E * FRANKLIN INSTITUTE 
First Year = Dept. W257, Rochester, N. Y. 
s Rush to me, entirely free of charge (1) a full de- 
Clerks—File Clerks—Customs S Sibcaed socom baphe 7. b. Covememens Pecltions 


nspectors—Mail Carriers a bd and How to Get Them’’; (3) List of U. S. Government 
Insp pS s and o Jobs; (4) Tell me how to get a U. S. Government Job. 
Clerks—Railway Postal Clerks, etc. A 
- BE anicienceninntenisctannacecinininsinengansnenitcistonsusiainneention 
‘i ee NAMM. eeessssseessessneeescsssuneeecsennesesnanneceesssnnnnsensnnnscess 
Mail Coupon 2 
4 PET OOD sissrirecosssasnesrinssorscerscessescsees 


—Today Sure 


@ Use This Coupon Before You Mislay it— Write or Print Plainly 


Be aRapio Experr 
learn at Home-Make Good Money 


Many men I trained at home in spare time make $30, 
$50, $75 wee Many make $5, $10, $15 a week in 
spare time while learning. Illustrated 64-page book de- 
scribes Radio’s opportunities and how you can become 
a Radio Expert through my practical home training. 
Television training is included, Money Back Agreement 
protects you. Mail coupon today for copy of book FREE 




















a Quickly, easily, you’ll learn to 
play a Buescher True-Tone sax- 
ophone, cornet, trombone—any band 
instrument. Exclusive Buescher fea- 
tures mean faster progress — you 
join a band or orchestra in a few 
weeks — win pleasure and profit. 
FREE TRIAL; Easy Payments. Send 
now for details, no obligation. Mention 
instrument which interests you. 
Buescher Band instrument Compan 
313 Buescher Bidg., Elkhart, Ind. 


Z “True lone 
Always mention PoPpuLAR SCIENCE 
MONTHLY when answering adver- 


ls. E. SMITH, President, Dept. 7CP3 
National Radio Institute, Washington, D. C. 
Send me, without obligation, your 64-page book ‘‘Rich 
Rewards in Radio’? FREE, (Vlease write plainly.) 


AGE 






ADDRESS 





STATI 


Lem 











Please mention PopuLAR SCIENC! 


93 LANGUAGES 


[| SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 
UNIQUE METHOD BRINGS VOICES 11 
OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 


131 Rockefeller Center - New York 


tisements in this magazine. 
Y BOOK IN PRINT! 
delivered at your door. We pay postage. 
Standard authors, new books, popular edi- 
tions, fiction, reference, medical, mechani- 
eal, children’s books, etc.—all at guaran- 
teed savings. Send card now for Clarkson's 
1937 Catalog. 
FREE Write for our great illustrated book cata 
log. A short course in literature. The 
buying guide of 300,000 book lovers. The selection 
of a metropolitan book store brought to your home. 
FREE if you write NOW—TODAY! 


CLARKSON PUBLISHING COMPANY 
Dept. M, 1247 S. Wabash Ave., Chicago, Illinois 















is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehiclesfor their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 

opening up well-paid jobs for Diesel-trained 
men. You get all the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 
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Beginning Lessons in 
Diesel 


{n your own home. try out the study of Diesel 


at our expense. Perhaps you now know nothing about Diesels ex- 
cept what you have read in the newspapers. If so, you will be even 
pce | age a experienced man to judge the clearness and 
city of our texts. See how plain every point is made— how , t study at h vou wil! realize that your 
thoroughly you grasp it — how greatly you will enjoy the work. future success fe in your hands RIGHT Now! - 


American School, Dept. D- 346, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 


No Cost — No Obligation 


A posteard brings the 2 lessons FREE; 
When you see how readily you can master 
Diesel engine principles and operation by 





MONTHLY when answering advertisements in this magazine. 































Get this —— Book 


Protect the future profits from 
your idea by securing a U. S. Pat- 
ent. Delays are often dangerous. 
I give prompt and PERSONAL 
attention to your case—nothing 
is entrusted to unskilled assistants. 
The Patent Office itself urges you 
to select a Competent Registered 
Patent Attorney in order to protect 
your interests properly. Therefore, 
before doing anything else, send for 
my NEW FREE BOOK and get 
the full facts, and with it I will 
send you my FREE ‘‘Record of In- 
vention’’ form. All corre spondence strictly 
confidential. Mail coupon TODAY 


L.EDWARD FLAHERTY 


REGISTERED PATENT ATTORNEY 












































































@ 7l+H International Building, WASHINGTON, D. c. © 
g Please send immediately your FREE book and Record a 
: of Invention Form. 8 
s 
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A-C-RADIO 
TELEVISION 


EVERY ELECTRICAL 
SUBJECT COVERED 
Here's great news for anybody intere "BRAND 

‘ ed Electricity brought right down to date 
vith every NEW Electrical subject fully covered. 10 big Volumes 
nda hipped FREE for examination 


BIG FIELD! Big Demand! 


BIG BOOKS 





sted in Electricity 





For ' a *n who under — elec- | 
Beginners Big Pay! iiity ar urgently needed | 
and Experts right now in thousands of in« ~ Aa tric 
Over3000 page Auto iirplanes, machine shops—practi- 
t cally every industry depends on electricity 
and men who know thi ibject make big 
' k money. Pleasant, fascinating work, easy 
‘ to learn and do end coupon for a set of 


put ed. Dy these books for 








“- FREE examination 
- " he tele i A vear’s consulting member 
1.everything t Arr ican Tect 
slectricalen| = ©Send ." given 
t ! AmMoU 


anyone ca NOW ‘ pedia of Electricity. | 
feretand Ma ay That's wort 
the ' re t an oO in ° 








American Technical Society, Orexe!l at S8th St., Dept. E 320, Chicago 
end for 10 days’ free u BRAND NEW 1 ime set of Electrica 
Eng i I i t ate emt in t \ rican 
1 i 1 wi are 
If lw I may 1 4 i ov you nothing 
if I keeg m I after 10 day then $ ja 
nth t tal pri ) paid 
Name 
Address 
City State 
Attach letter etating age, occupation and name and address of em 
piuyer and at least one busine an as referen 
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HOW TO OBTAIN A PATENT Game neta? 
ne vanes =| | 
Xa nir ( 10 } f ts 
Patent On If you want ! al 
le 1 ild take apply f il Ss 
l’a 1 Your first ste ! I l k 
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f it ‘ It t 1 fu how t 
J i t ice in the quickest wa W 
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I 1 ¢ ler al Se \ r case will be 
p } i by a R red Patent At 
t 1 il rM ! ! Exa 
‘ f th | Ss TT or \ itl 
\ I ( lential 
MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 








CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 37-C, New York 

MILLER BUILDING. DEPT. 37-C, WASHINGTON, D.C. 


een send me your Free Book, **How to Obtain a Pat- 
and ‘*‘Record of Invention Form.’ 
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BURIED INSTRUMENT 
DETECTS DROUGHT 


A porous cone of porcelain buried in 
the soil forms the heart of a new drought- 
measuring instrument invented by two 
scientists at Johns Hopkins University, 
Baltimore, Md. This delicate device re- 
veals the approach of drought even be- 
fore plants have begun to show signs of 
distress. Above the porcelain cone ex- 
tends a tube of mercury against which the 
soil must pull in order to get moisture 
from within the cone. This tug of war re- 
veals the soil’s power to absorb water, 
readings on a graduated scale showing the 
rate of absorption and, consequently, the 
dryness of the dirt. Tests have shown that 
it is possible to tell in advance when the 
wilting point of plants will be reached. 
The new device is expected to prove valu- 
able in greenhouses and on irrigated land 
where it will give scientific data on the 
amount of moisture that is needed by the 
plants being grown. 


LEFT FOOT FOUND TO BE 
COLDER THAN RIGHT 


ALTHOUGH the right side of your body 
is cooler than your left, your right foot 
and hand are warmer than your left ones! 
That paradoxical fact was brought out by 
recent experiments at the Worcester State 
Hospital, Worcester, Mass. Scientists at 
the institution were making tests with a 
very accurate skin thermometer to see if 
the slight differences in temperature on 
the two sides of the body might be use- 
ful in diagnosing mental diseases. Testing 
forty subjects, they discover that in all of 
them the right feet and hands were a little 
warmer than the corresponding members 
on the left side. Individuals vary con- 
siderably from each other in the temper- 
ature differences between the two sides of 
the body. However, the difference in any 
one person appears, from the tests, to re- 
main fairly constant. 


RAILROAD DINERS CHECK 
OUR EATING HABITS 


Wuat America likes to eat is revealed 
in a recent report to the Association of 
American Railroads, tabulating the 25,- 
000.000 meals that the country’s railway 
dining cars serve annually. Out of every 
00 diners, the dining-car steward knows 
from these figures that thirty-five will 
order roast beef. The rest will ask for 
chicken, fish, chops, and steak, in the 
order named. Apple pie ranks first among 
all the dishes served for dessert. Eighty- 
five of the 100 diners will conclude their 
meal with coffee, and fifteen with tea. 


MAGNETS SEPARATE SEEDS 


Seeps of valuable plants are separated 
from those of weeds by magnetism, in a 
process devised by a Hungarian inventor. 
To eliminate unwanted plantain seeds in- 
termingled with clover seed, for example, 
the batch is dusted with a mixture of 
magnesium or calcium chloride, calcium 
oxide, and iron powder. The iron-bearing 
preparation adheres only to the plantain 
which may then be extracted with 
magnets. 
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—= 1,500 NEEDED 
INVENTIONS 


1936 Edition of Leg 4 remarkable source book 
for inventors by R. F. Yates tells what to 
invent, what inventions manufacturers are 
looking for, what will pay most money. Also 
gies new scientific discoveries important to inventors. Ena- 
les youto work on inventions that pay. Simple, practical ideas. 
Large cloth-bound book, 250 pages. Don’t 
waste time. Send $2.50 today, or send $4.00 
for gue » erect book and INVENTORS’ SELLING 
ich tells you where and how tosell safely 
P~ = rie) or unpatented inventions to its list of 
nearly 1000 bu ar Everrthing eyou must know about 
Selling Methods, ag ontracts, Financing, 
Finding Buyers. ey pages. cloth $2.00. Send no 
money if oe preter C.0 shipment. Money back 
if not satisfie 
Write for FREE catalog of valuable books for in- 
ventors and sample pages of above books. 


DONLEY PUBLISHING CO. 
509 Fifth Ave., Dept S-3, 



























New York, N. Y. 





TWeieiMM als icxe| 


Patented or Unpatented 


We have been successfully selling inventions, 





patented and unpatented, since 1924. Write 
for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 

183-D Enright, St. Louis, Mo. 

your patent 

entability and send you a copy of my 72-page booklet. Or, if 
All inventions submitted held confidential and 

TENT LAW OFFICES 
National! company needs re men at once 
name on postcard for FRE E Facts. 


years. Send drawing and description or model, 
P; ITENTS ied 
problems. Send 
you prefer to read my booklet first, write today for FREE 

given personal attention by members of the firm. 

PA 

413 Bowen Building Washington, D. C. 

to make regular calls on Show al routes. No ex 
ALBERT MILLS 
































or write for information. Complete facilities, 
service assures 
PERSONAL SERVICE 
me a model or 
copy. Registered Patent Attorney. 
Form, “Evidence of Conception’’ and instructions, 
perience needed, Operate on our 


References. 
strictest confi- 
drawing, or sketch and description of your invention, and 
L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
“‘How to Establish Your Rights’-—FREE! 
TEA AND COFFEE ROUTES 
capital. #t give producers wrand- 


ADAM FISHER COMPANY 
dence on all 
5.00. Iwill make a search and report promptly as to its pat- 
PATENTS—TRADE MARKS 
LANCASTER, ALLWINE & ROMMEL 
PAYING UP TO $60.00 IN A WEEK 





at home 
—at a fraction of the usual cost 


ME N who wo accounting have big advantage these 
day Susiness must have them; above average 





pay; direct a te ) executive positions or own practice. 
Train yourself now in spare time for attractive new 
opportunities 

Learn by proved method, with identical lecture 
notes, practice sets, problems and solutions developed 
at Northwestern University and use d in over a hundred 
Organized, graded lessons for systematic 
from elementary to advanced accounting, 
including costs, audits. Thousands have learned this 
practical low-cost Way Splendid for 
C.P.A. review; a safeguard to your 
business future 
Send for This FREE BOOKLET 
Fill in and mail the coupon below for 
free booklet Ilow to Get Ahead 
through Accounting.’’ with full de- 
tails of unique advantages offered 
by this great course and easy terms 
of payment. Write now 
oe ee ee oe Mail This Forma 
THE RONALD PRESS COMPANY 
fj Dept. M65, 15 East 26th St., New York, N. Y. 


Send me the free booklet giving full info ormation about use for 
home study of the Complete Accounting Course developed at 
Northwestern University. 


{ Name | please print : re j 
i Address eevee } 


City State 
= os oe Se ee ee ee et 


MONTHLY 













colleges 
home study 








POPULAR SCIENCE 



















Ty Seana 








3 
5 
: 
rf 











BRIDGES. AND TUNNELS 
INSURED.AGAINST HARM 

MIcHTY BRIDGES and. :tunnels, like 
homes and cars, carry insurance nowa- 
days. By taking out the largest policy of- 
‘its: kind ever written, totaling more than 
$85,000,000, the Port_of New York Au- 
thority has just provided against any con- 
ceivable calamity to the traffic arteries 
linking New York and New Jers€y, in- 
cluding the George Washington Bridge, 
the Holland Vehicular Tunnel, the Bay- 
onne Bridge, the- Outerbridge Crossing, 
and the Goethals Bridge. -The new Mid- 
‘town vehicular tugsel, when completed, 
will also come under the provisions of the 
policy. Up to eighty percent of the re- 
placement value of these structures will 
be paid in case of damage within the next 
five years due to war, strikes, riots, or 
“civil commotion,” as well as to hurri- 
canes, cyclones, windstorms, tidal waves, 
cloudbursts,. shifting sands, and a variety 
of other freaks of nature. Insurance un- 
derwriters consider any major catastrophe 
from these cauSes: so unlikely that the 
rates are reperted to be the lowest on 
record for’a comparable type of risk. 


PIPES RIVAL: RAILROADS 
AMONG CARRIER SYSTEMS 


PrPe LINES in North America.now rank 
next to railroads as transportation §sys- 
tems. In the total loads carried, expressed 
in ton miles, railroads. stand: first -with 
an annual total.of 500,000,000,0Q0, while 
pipe lines comeé a close second with 400,- 
000,000,000. Motor vehicles, holding third 
place, lag far behind with only. 34,000,- 
000.000 ton miles to their credit. 

Including Mexico, Canada, and_ the 

- United. States, the North-American con- 
tinent holds 211,000 miles of water pipes, 
312,000 miles of artificial-gas pipes, 425,- 
000 miles of sewage pipes, and 100,000 
miles of petroleum-transmission lines. In 
addition, natural gas travels 65,000 miles 
through pipes from the fields to points of 
consumption. 

The transmission of fluids through pipes 
and aqueducts is one of the oldest of 
technical arts, and the ancient Chinese 
piped natural gas in bamboo poles. 


EXPERIMENTS REVEAL 
MIGRATIONS OF CRABS 


Craps, as well as bluebirds and robins, 
migrate south in the fall and north in the 
spring, tests made by Prof. R. V. Truitt, 
of the University of Maryland, at Balti- 
more, have indicated. This scientist fas- 
tened return-address tags to 10,000 adult 
blue crabs, carrying on his experiments 
along the Atlantic coast from New Jersey 
to North Carolina. About 1,100 of the 











VALUABLE BOOKS 


TO INVENTORS 


AND OTHER MEN WITH IDEAS 
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Tells How To Protect 
| an Invention 


ELLS you exactly how the Patent Laws 

protect you. Why you need a Patent at 
all’ Explains simple but important steps to 
take at once without cost to help establish 
your.claim to your invention. Explains what 
| kind of sketch, drawing or model is needed, 
| the preliminary search, how Patent papers 
are prepared, assignments in. return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions; shows you 115 different 
mechanical movements,that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladiy send it with our compliments to any 
serious, interested man. 
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What is an 
Invention? 


Many 





Suqqestions 


= THIS 
WHEN 


people have the 





BOOK impression that an inven 
tion must be omething 

and radically new or complex 
Nothing is farther from 

HOW Tells How to Go About Nothing is farther fren 
+ 2 inventions of today are 

Selling an Invention ineprovements on. doviet 

which have already been 


to Sell an 
INVENTION ‘ 


thought of before and many 
of which have been on the 
market for year Whether 
your invention, or your idea 
for one, is something radi 
cally new or merely a sen 


Tells you how in an inexpensive manner you 
can bring your invention to the attention of 
prospective buyers. Suggests the proper time 
to take such step. Outlines methods other in- 
ventors have used successfully in selling and 
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For 37 
| has been our business 
| resented thousands of them from all over the world 





marked shellfish were later captured by 
fishermen and returned to him with re- 
ports on where they were caught. This 
data gave interesting information about 
the wandering of the crabs. Another cu- 
rious, hitherto-unknown fact about blue 
crabs was brought out by the investiga- 
tion. In their old age, the females and 





the males seem to seek different places 
to die, the females going far out to sea 
and the males congregating in deep spots 
along the shore. 
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marketing. Remember, an invention § isn't sible improvement on an 
enough. A Patent isn’t enough. You must al existing article does not 
i so know how to cash in. This book deals with pong If ie so — 
j ats ie ce feag ¢ : ave labor, make money or 
that subject. Also sent to you free and without oii, Mina Gee aaa 


slightest obligation. Mailed the same day we 


hear from you 


at least see about the po 
sibility of protecting it 





37 Years in the Business 
of Helping Inventors 


Strictest Secrecy — 
Write us in Confidence 


With the booklets we will also send you a free 
copy of our ‘‘Evidence of Invention”’ form, on which 
you can sketch and describe your invention and e 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in 
structions. Any letters, sketches, drawings or model 


more than a third of a century—it 
to help inventors. We have rep 


years 


in their dealings with the United States Patent Office 
We answer questions. We study each device to bring 
out its best patentable possibilities. Also, we frequently 


advise inventors against going ahead with inventions which you entrust to us are held in strictest secrecy. 
which could not possibly have been protected. By care You may write us fully and frankly. But first 
fully developed methods, we try to keep expense at a KNOW THE FACTS. Sign and send the coupon 
minimum, and arrange deferred payments when needed. now. Get that much done today. 


The booklets shown above 


may be the means of saving 





you time, trouble, expense - 
and even later disappoint- VICTOR ; 3 
ment. They are yours for the 
asking. Write us today. 5 VANS é& 
© 
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REGISTERED PATENT ATTORNEYS 
Main Office: 210-C, Victor Building, Washington, D. C. 
Other Offices: 1445-C Monadnock Bidg., CHICAGO: 1007-C Wool. 






worth Bidg., NEW YORK; 514-C Empire Se PITTSBURGH; 1010-C Z 
Hobart Bidg., SAN FRANCISCO; 736-C Security Bidg., LOS ANGELES. 

Send me FREE copies of your books, “Patent Pro 
tection’’ and “When and How to Sell an Invention.” 
(Note: Same books supplied by any of branch office 
listed above.) 
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Street and No. 
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Checking piston-ring widths on extremely 
accurate dial gage. 
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Ford Piston Pins 





them with the utmost 


vary in diameters only one ten-thousandth of an 
Over-size and under-size pins are rejected, 
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Inspecting Ford Pistons for accurate diameter and roundness 
on quick-reading amplifying type of gage. 





WHAT MAKES 
GENUINE FORD 
PARTS “GENUINE”? 


Forp precision manufacturing, materials that must meet 
Ford requirements in quality, Ford rigid tests and inspec- 
tions —the standards of a manufacturer who is genuinely 
interested in the performance and economy of his cars over 
the years ... these make Genuine Ford Parts “Genuine.” 

Thirty-six kinds of steel, for example, are necessary to 
fulfil the many exacting requirements in the making of 
Genuine Ford Parts. And as to precision manufacturing — 
consider Genuine Ford Pistons, Piston Rings and Piston 
Pins, which are typical. 

In manufacturing Genuine Ford Pistons, the diameter is 
held to a limit of variation of two-thousandths of an inch. 
Ring-groove widths are held to one-thousandth of an inch. 
Piston-pin holes must not vary more than three ten-thou- 
sandths of an inch (.0003” )—one-tenth the thickness of a 
human hair. And Genuine Ford Piston Rings are held within 
limits of five ten-thousandths of an inch. That’s the kind of 
accuracy you want when you 
buy parts for your Ford V-8. 
It’s the kind you will get if you 
buy from the Ford dealer or 
the garage that displays the 
sign “Genuine Ford Parts.” 


Pe eam anaes 
| Parts and Accessories Dept., I 
] FORD MOTOR COMPANY, l 
Dearborn, Michigan 
| Please send me a FREE copy of your I 
| booklet, ‘Reasons Why It Pays to Use | 
| Genuine Ford Parts."’ | 
] Name cee. | 
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| | 
| State | 
Diss viisee-siah encinenin-eninidelittnaetisiiaanieataiuate J 


ee DEARBORN, MICHIGAN 





g advertisements in this magazine. POPULAR SCIENCE MONTHLY 




















T WAS four o'clock in the morning 

when a friend of mine awoke from a 

troubled sleep. He had dreamed 

that his son, away at college, had 
broken his ankle in football scrimmage. 
Soon he fell asleep again, and thought 
little more of the dream until two days 
later. Then he received a letter from the 
boy, saying that he had sprained his ankle. 
Now comes the queerest twist in the story: 
The following day, a second letter ar- 
rived. The ankle had been X-rayed. It 
was not sprained, but fractured! 

Not long ago, dispatches from Hawaii 
told of an equally puzzling occurrence. 
One night, a Territorial forester, Leslie 
W. Bryan, dreamed he saw a soldier, rag- 
ged and dirty, wandering in a desolate spot 
on the flanks of the volcano, Mauna Loa. 
Searching parties had been combing the 
woods for nearly a week looking for a lost 
private, Edward Deal. The next morning, 
Bryan tramped up the side of the moun- 
tain, found the soldier exactly where he 
had seen him in his dream, and saved his 
life. 

How do you explain such occurrences? 
Are they merely the result of chance? Are 
they simply the products of human credu- 
lity and of superstition? Are they out- 
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CanWe Read 
Hach Other's 


right hoaxes and frauds? 
Or are they evidences of 
some unexplored region 
of the mind which holds 
vast possibilities for the 
future? 

In all parts of the 
world, scientists are de- 
bating these questions. 
Workers in widely scat- 
tered laboratories are 
concentrating upon new 
tests for telepathy or the 
transference of thought 
or emotion from mind to 
mind without the aid of 
the five senses. As a re- 
sult, recent months have 
seen exciting develop- 
ments in this strange 
realm of research. 

Most of us have had 
puzzling experiences we 
can't explain. We have 
had the fleeting impres- 
sion that something which 
is happening at the mo- 
ment has happened be- 
fore. We have found our- 
selves thinking of some- 


only ~ 
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Amazing Tests Throw New 
Light on Telepathy 


By 
EDWIN TEALE 












An attempt at transcontinental telepathy. While an exper- 
imenter at Duke University, in North Carolina, gazed at 
cards chosen at random from a pack, a subject in Cal- 
ifornia recorded which of five symbols he thought they bore 
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A VARIATION OF THE TEST 


tently at a card he has chosen 


lights up a panel bearing the symbol, and the 


one we have not scen for months or years, 
ind then have met him shortly afterwards. 
Irequently, applications for patents on 
the same invention come in almost si- 
multaneously. There are times when ideas 
seem to be “in the air.” Luther Burbank’s 
mother once awoke with the conviction 
that a distant neighbor, who had not even 
been ill, had died during the night. A tew 
hours later, news reached the Burbank 
home that the neighbor Aad died the night 
before. Almost every tamily has some 
recollection of the kind. Science is vastly 
knowing whether such oc- 
currences are caprices of chance or are 
based on solid laws of psychology. 

More than half a century ago, Dr. F. 
W. H. Myers, president of the Society for 
Psychical Research, in London, coined the 
word telepathy. Ever since, psychologists 
have been trying to prove or disprove the 
existence of the phenomena it describes 
The earliest experl- 
ments of this kind were made by an Eng- 
lish clergyman, Rev. P. H. Newnham, and 
his wife. Identified with later tests are 
such famous scientists as Sir Oliver Lodge 


interested in 


recorded SVSl¢ mati 


the British physicist; William James, 
American psychologist ; he) William 
Crookes, inventor of the Crookes tube; 
and Alexis Carrel, American winner of the 
Nobel Prize for Medicine. Crookes, who 
originated the idea of “brain waves,” (P.S. 
M., May ‘ae, Bp FL) believed that these 


infinitesimal pulsations of electricity ofte1 
a key to the mystery of telepathy 

wolf” experimenter, J. W 
British airplane de 
with a notebook 


One “lone 


Dunne, a_ pioneer 


signer, slept for years 

under his pillow. As soon as he awoke 
each morning, he would jot down every 
dream he could remember. Later, he pub 


lished the results of his studies in a 
fascinating volume called ““An Experiment 
in Time.” In half a dozen instances, 
events that he dreamed about were re 
ported in the news as actual happenings 
the next day Ol shortly thereafter, 

Thus, Dunne “witnessed” a great fire 


Here a psychologist is looking in- 
The subject, seated in another room, 
presses a telegraph key corresponding to the one of the five symbols 
he thinks is on the card, using the keyboard seen at the right 
“call” is then recorded 





This 


in Paris, 250 miles away; he “saw” the 
terrible volcanic explosion on the island of 
Martinique; he was “present”? when a lost 
Cape-to-Cairo expedition reached Khar- 
toum, in Africa. One explanation that 
came to his mind was that he might be in 
telepathic communication with some jour- 
nalist writing up the events in Fleet Street, 
London’s “Newspaper Row.” 

In almost any library, you can run across 
volumes filled with similar experiences, 
bizarre and mystifying. But, objects the 
skeptic, what do they prove? The one 
dream or premonition that comes true is 
featured in the headlines; the thousands 
that do not are never heard of. Take, for 
instance, the case of the Spanish woman 
who dreamed that the number she held in 
a lottery would win the prize. It did. 
Newspapers all over the world carried the 
story. Later, a scien- 
tist investigated and 
found that nearly 
100 ~=—s other ticket 
holders in the same 
lottery also had 
dreamed that (their 
numbers would carry 
off the prize! It is 
the batting average, 
the long-range statis- 
tics, that tell the 
story in scientific re- 
search. To obtain 
evidence of value, 
the misses as well as 
the hits must be re- 
corded. 

It is this that re- 


from the trials, the 


cent experimenters 
have sought to do. 
Dr. J. E. Coover, at 
Leland Stanford Uni- 
versity in California; 
Dr. Gardner Mur- 
phy, of Columbia 
University in New 


York: Dr. G. W. Es- 
tabrooks, of Harvard 


To eliminate the human element 

cards are 

shuffled by this novel maghine 
‘2 











University in Massachusetts, and Dr. 
Joseph B. Rhine, of Duke University in 
North Carolina, among others, have been 
piling up statistics of the kind. 

Not infrequently, these tests have see- 
sawed between a positive and a negative 
answer to the question of the existence of 
telepathy. One of the first apparently 
shattered a common belief. 

Dr. Coover picked ten students who 
were certain that they could tell when 
anyone stared at them from behind. One 
at a time, he placed them in the labora- 
tory with their backs to him and at a given 
signal had them note down whether they 
thought they were being looked at or not. 
Tossing dice to determine whether he 
would stare at the subjects, he gave each 
student 100 trials. The results for the 
1.000 tests showed the answers were 
rarely correct, and 
there is little to sub- 
Sstantiate the com- 
mon belief that we 
can “feel” the stares 
of others. 

During researches 
at Harvard, Dr. Es- 
tabrooks worked ina 
soundproof room and 
had distant subjects 
tell whether playing 
cards drawn at ran- 







dom from a deck 
were red or black. 
Other explorers in 


this twilight zone of 
psychology have em- 
ployed many other 
methods. Some have 
used the radio, hav- 
ing listeners write 
down what _ they 
thought the scientists 
were concentrating 
upon at the broad- 
casting studio. 
Others have tasted 
different flavors, or 
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have pinched themselves in various parts 
of the body, or have concentrated upon 
drawings sealed in opaque envelopes, all 
tabulating the hits and misses of the sub- 
jects. 

The most definite evidence for telepathy 
has been reported from Duke University. 
Here, Dr. Rhine and his assistants have 
repeated tests with a pack of special cards 
100,000 times. The results obtained in 
those tests form the big news in telepa- 
thy research. 

They have indicated that every one has 
some telepathic ability and that a few 
people are specially gifted. They have 
shown that telepathic ability seems to run 
in families. And they have revealed curi- 
ous facts about the effects of worry and 
fatigue and drugs upon the scores made in 
the tests. 

When, for example, subjects took caf- 
feine, a stimulant, their scores rose; when 
they took sodium amytal, a depressant, 
the scores fell. In some little-understood 
way, the nervous system of the body was 
playing its part in the results. Again, the 
distance which separated the subjects 
seemed to have little effect upon the 
scores. The marks were just as high if 
they were 100 miles apart as when they 
were separated by only a few feet. 

When I visited Dr. Rhine’s laboratory, 
not long ago, one of the most dramatic 
tests so far attempted was under way. In 
a quiet room on an upper floor of one of 
the university buildings, a man sat at a 
desk holding a specially adjusted watch in 
one hand. As the second hand swung 
past the sixty mark, he lifted a card from 
a small pack lying before him. On its 
face was a large star. For sixty seconds, 
he gazed intently at the card. Then he 
laid it down and took up another card, and 
so on through the pack. 

Three thousand miles away, on the Pa- 
cific coast, another man was sitting with a 
pencil in one hand, a synchronized watch 
in the other. At the exact time the North 
Carolina scientist was looking at the star, 
the California subject was noting down 


which af five designs—a star, a cross, 
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wavy lines, a rectangle, and a circle—that 
appear on the cards of the pack, he 
thought had been selected. 

Paradoxically enough, early returns 
from these tests show higher scores than 
many previously made with the subjects 
separated by only a screen! 

In all his tests, Dr. Rhine has used 
twenty-five cards jn a pack, five of each 
design. Thus, on every “call,” or try, the 


YOU A MIND READER? 


With a set of homemade cards, you can try Dr. Rhine’s 
mental-telepathy test right in your own living room 


| From thin cardboard, or heavy wrapping paper, cut twenty-five cards, 

making them approximately two and one half by three and one half 
inches. On five of the cards draw a large cross; on five a circle; on five a 
rectangle; on five a star; and on five three wavy lines. Shuffle the cards 


thoroughly. 


2 Have a friend, sitting where you cannot see him, look at the cards one 
after the other at the rate of about one a minute. As he looks at each 
card, he should concentrate on the design. 


2 As he signals each new card by tapping with a pencil, write down the 


“ 


design you think he is looking at. Try to keep your mind blank, and 
put down the first impression you get. 


At the end of the run of twenty-five cards, compare your list with the 
cards, which have been kept in their original order. Chance allows 


you to get five right out of twenty-five. 


A higher score, according to Dr. 


Rhine, indicates the functioning of telepathy. 
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subject has one chance in five of being 
right, just by luck. If, the scientist 
reasoned, enough tests are made, the av- 
erage number of correct calls must flatten 
itself to the chance level of five in twenty- 
five if luck alone controls the result. If, 
however, in a large number of trials, the 
scores rise above this level, it will prove 
some other factor, the mysterious some- 
thing we call telepathy, is playing a part 
So much for his plan. Now let’s examine 
the results. 

One of the first men to take the test 
was A. J. Lintzmayer, a Duke University 
psychology student. In his first 600 calls 
he got 238 right—almost exactly twice as 
many as chance allowed him. Even more 
spectacular was the performance of Hu- 
bert Pearce, a divinity student at the uni- 
versity. He took 11,250 tests and aver- 
aged nine correct in every twenty-five from 
beginning to end. Once, Pearce correctly 
called thirty-five cards in succession. 

More significant than records of the star 
performers are the figures for the whole 
100,000 tests. Including the marks of 
dozens of subjects, the average runs at 
more than seven right in twenty-five. 

To approach the problem from as many 
angles as possible, Dr. Rhine has varied 
the tests widely, always using the same 
kind of cards. In some cases, the sub- 
ject writes down his calls, in others he puts 
his finger or pencil on the indicated design, 
in others he presses down a telegraph key 
which lights up a window holding the de- 
sign he has picked. Sometimes, calls are 
made in time with the clicking of a met- 
ronome to see if the speed of decision af- 
fects the results. By shuffling the cards 
in an automatic (Continued on page 109) 
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Crewless Lightships 
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AND GOES OUT AT DAWN IF MAIN BEACON FAILS 
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MARKING A TRAFFIC LANE OF THE SEA—WITH NOT A SOUL ABOARD! 


Manned only by automatic and radio-controlled devices, and moored in the most exposed and dangerous locations on the 
Atlantic and Pacific coasts, lightships like this will safeguard shipping in night, fog, and storm without risk of life 
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LANS for a chain of robot 
lightships, strung out all 
along the Atlantic and Pa- 
cific coasts, are reported 
under development by the U. S. Light- 
house Service. Operated by radio control 
from the shore, the vessels would carry 
no crews. Hence they could be moored in 
the most dangerous and exposed locations. 
Buffeting by wind and waves would not 
trouble their actual operators, comfortably 
housed in land stations miles away. Loss 
of life would be averted if a liner should 
collide with one of the vessels in a fog. 

For evidence that the scheme is prac- 
tical, Lighthouse Service engineers point 
to the successful prototype of the pro- 
jected vessels—the robot lightship St. 
Clair. Stationed in Lake St. Clair be- 
tween Lake Erie and Lake Huron, this 
crewless 160-ton craft has vindicated the 
hopes of its designers in its first year of 
service. Semiautomatic apparatus con- 
trolled by radio from a land station eight 
miles away, and fully automatic equip- 
ment requiring no human control what- 
ever, have enabled it to perform all the 
duties of a fully manned lightship. Its 
ingenious design, expected to serve as a 
model for future vessels of the type, gives 
an advance view of how they will be 
operated. 

In fair weather, the St. Clair runs itself. 
Once every twenty seconds, a stroke is 
heard from its bell, which is actuated by 
compressed carbon dioxide gas from 
cylinders containing enough to last for 
months. Fifteen minutes out of every 
hour, a self-operating radio beacon gives 
near-by ships their bearings. At night, a 
powerful electric beacon at the masthead 
automatically lights, and at dawn it shuts 
itself off; the shifting cams of the “astro- 
nomical clock” that controls it keep 
pace with the changing seasons to follow 
sun time instead of standard time. If the 
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Controlled by Radio 


electric light should fail, an 
auxiliary acetylene beacon au- 
tomatically. lights up to take 
its place. Generators start and 
stop, at appointed times regu- 
lated by control clocks, to re- 
charge the storage batteries 
that furnish electric power. 
Suppose, however, that fog 
is gathering. Now the shore 
operator takes over control. He 
presses a button. A musical 
tone signal flashes through the 
ether to a receiving set, at- 
tuned to this particular note, 
aboard the St. Clair. Like 
well-trained sailors responding 
to a bugle call, the electrical 
crew goes into action. Relays 

























A lightship in 
heavy weather. 
With radio con- 
trol, men are 
spared exposure 
to such dangers 


Left, dual. clock 
sets on  beacon- 
timing equipment 
that synchronizes 
foghorn and radio 
signals to enable 
ships to estimate 
their distance 
from a lightship 
or shore beacon 









If present tests prove successful, all light- 
houses soon may be operated by radio control 


click upon a remote-control panel. A fog- 
horn starts bellowing. An idle generator be- 
gins to hum. The radio beacon changes over 
from intermittent to full-time operation. All 
the aids that science can offer to ships grop- 
ing their way blindly through the murk are 
set working. 

What if any of the equipment of the crew- 
less vessel should fail? The shore operator’s 
own radio receiver warns him of any trouble 
with its radio beacon. Sometimes, however, 
the foghorn cannot be heard ashore. So a 
microphone aboard the St. Clair takes over 
the role of watchman. If one of the horns 
should go out of service, the microphone 
actuates an electric circuit that interrupts 
the continuous radio-beacon signal for five 
seconds each minute, as a trouble signal to 
the control station. 

All radio-controlled mechanism on the Sf. 
Clair is in pairs—fog horns, generators, and 
radio-beacon equipment. The moment that 
anything goes wrong in one of the duplicate 
installations, the shore operator has only to 
push a second button to put the substitute 
set of apparatus in operation. Repairs can 
be made later by tender crews. 

In other ways, too, radio has come to the 
fore as an adjunct of new aids to navigation. 
Foghorn and radio signals, combined, now 
give a vessel its distance from a lighthouse 
or lightship. Emitted simultaneously, they 
reach a distant craft at different instants. 
The radio signal travels practically instan- 
taneously, while the sound signal takes five 
and a half seconds to cover each nautical 
mile. By timing the interval between their 
arrival with a stop watch, the master of a 
vessel can compute his distance from the 
station to an accuracy within the length of 
his own ship. 
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Instrument Records Cockroach Heartbeats 


YUCH minute movements as the pulsa- 
tions of a cockroach’s heart have been 
recorded photographically by a “mechano- 
cardiograph,’ a superdelicate instrument 
designed by Dr. J. Franklin Yeager, re 
search entomologist in the U. S. Depart 
ment of Agriculture. With the aid of the 
apparatus, Dr. Yeager has been studying 


the effect of nicotine, a common insect — heart action 
effective drugs and poisons for controlling 


poison, upon Cor kroa¢ hes In his resear( hes 
the roach is anesthetized and pinned 
curely to a hollowed 
out block of paraffin 
Then the heart is ex- 
posed by a delicate bit 
of surgery and the tiny 
organ is attached by a 
human hair to a fine 
glass needle having a 
darkened tip. Light 


; 


shooting across he 
blackened needle point 


casts a moving shadow 


administered. Thus a picture of the pulsa- 
tions of the heart, in the form of a wavy 
line, is preserved to show the organ’s ac- 
tion both before and after the administra- 
tion of doses of poison In the course ot 
his studies, 
ment with many old and new insecticides 
not only to get at the basic facts of insect 


ill types of insect pests 





Dr. Yeager intends to experi- 


but also to establish the most 
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into the lens of a micro- 
A glass needle, attached by a hair to the in- 


sect’s heart, traces a shadow picture of pul- 
sations to show the effect of various poisons 






scope as the insect heart 





throbs back and forth 
Magnified many times 
the shadow traces the 
heart movements on a 
slowly moving sheet of 
sensitized paper, as 
nicotine, or any other 


poison under tes is 


Lightweight airplane wing frame 






f novel construction and, right 


new hollow-blade steel propeller 


PLANES GET NEW LIGHTWEIGHT 
WINGS AND PROPELLERS 


LIGHTER and stronger wings for airplanes are claimed 
to be made possible by a new frame construction de 
vised by a Detroit, Mich., inventor. Tested recently 


by U.S Navy officers, the wing is expected to be prac 
tically invulnerable to gunfire. A new plane utilizing 
wings of this tvpe also will use hollow steel propellers 


which are braced bv a steel strut running the full length 
of the blades from tip to tip. 








METAL feathers” built into 
" a new type ol tire-hose 
nozzle increase the effective 
range of streams of water. In- 
vented by Horace Barker of 
Springfield, Mass., the nozzle 
has two sets of transverse fins; 
one set counteracts the swirl of 
the water as it emerges from the 
hose, while the other straightens 
the stream, reducing its spiral 
motion and its tenden¢ vy to break 
into spray as it travels through 
the air. Experts state that the 
new nozzle will not only add 
punch’ and distance to fire- 
hose streams. but will increase 
their fire-extinguishing effective- 
ness as well.. 


End of new hose 
nozzle, showing 
the sets of fins 
that straighten 
the stream of 
water. The in- 
ventor 1s seen 
with one of the 
nozzles. Below, a 
test of the long- 
range effective- 
ness it affords 
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IMPROVES ON NATURE 
TO KEEP EGGS FRESH 


INSTEAD of coating eggs with a foreign 
substance to keep them fresh, a new chem- 
ical preserving process, invented by a Chi- 
nese scientist in California, seals the porous 
shells of natural calcium carbonate with 
more of the same material. The artificially 
thickened eggshells retard 
by excluding air and moisture, and are 
strengthened against breakage in handling. 


TINY CAMERA PHOTOGRAPHS BODY’S JOINTS 


HROUGH a needle-punctured hole in 

the skin, the tubelike nose of a new 
camera can be introduced directly into the 
human body to photograph diseased joints 4'Y 
and aid in planning medical treatment. De- 
tails that fail to show up in X-ray photo- 
graphs are said to be as plainly revealed 
in the resulting pictures as if the affected 
part were laid bare by a surgical opera- 
tion. A midget lamp. fed with current 
from its battery through fine wires, 
provides illumination for 
picture-taking method. Invented by a 
Japanese professor of medicine and 
known as an “arthroscope,” the appara- 
tus includes a small revolving brush and 
other accessories that may be inserted 
to clean and bathe the joint. The ac- 
companying illustrations show the com- 





deterioration 


the novel 


rear subjected to sound waves 
that are inaudible to the hu- 
man ear grow faster than untreated 
seeds, according to experiments be- 
ing made by Prof. S. N. Rzhevkin, 
Russian scientist. A pea seed ex- 
posed for three minutes to ex- 
tremely high-frequency vibrations 
far outstripped a similar seed 
planted under normal conditions at 
the same time. 








The plant at 
the left, below, 
grew from a 
seed treated 
with high-fre- 
quency sound 





Camera for photo- | 
graphing insides of | 
joints, and auxili- 
equipment 


plete equipment and its manner of use. 


READER BUILDS 
SCALE MODEL 
OF EXCAVATOR 


Att the details of an ex- 
cavating machine that he 
operates in far-away Egypt 
are faithfully reproduced 
in a wooden scale model 
that a Greek reader of 
POPULAR SCIENCE MONTH- 
LY, E. Halkidakis, has con- 
structed. The unusual sou- 
venir of his occupation 
took him three years to 
complete, at the rate of 
four to five hours of work 
each week. 


E. Halkidakis with his wooden scale model of the excavator he 





INAUDIBLE SOUNDS SPEED SEED GROWTH 


Prof. S. N. Rzhevkin studying effect of sound on seeds 














How the camera aperture and lamp are 


introduced into a joint to make a picture 





operates in Egypt 


BELL WARNS 
EARTHQUAKE 
OBSERVERS 


To notiry the observer 
on duty that an earth- 
quake is being recorded by 
the seismograph, the Ha- 
wail Volcano Observatory 
is equipped with a call bell 
that rings whenever a tre- 
mor occurs. A suspended 
weight swings when the 
earth shakes, making an 
electrical contact that rings 
the bell and actuates an 
annunciator to show how 
strong the shock was. 
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DEVICE PREHEATS ETHER 
TO PREVENT NAUSEA 


Devisep by Dr. Garent King of Los 
Angeles, Calif.. a new device heats ether 
before it is administered to a patient in the 
Ether is poured Into 
container surrounded by a_ jacket filled 
with hot water. Preheating the anesthetic 
before the fumes are inhaled is said to 


operating room 


preve nt patie nts trom developing nausea 
or ether pneumonia following an operation 
In the photograph Dr King is shown dem 


onstrating his apparatus 


PLANE DROPS SEED TO REPLANT FOREST 


THOUSANDS of 
acres of choice tim- 
berland, denuded of 
trees and foliage by 
forest tires near 
North Bend, Ore 
were reseeded re- 
cently from an air- 
plane which flew 
back and forth over 
the burned area. The 
seeding plane was 
fitted with special 
fuselage hoppers to 
carry seed Trap 
doors at the bottoms 
of the hoppers con 
trolled from the 
COOK kpit enabled the 
pilot to release quan 
tities of seed over 


ce signated reas. 





Truck equipped with automatic, motorless 
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refrigerating unit 


MouNTED on a 
standard truck 
chassfs,.a portable 
drilling rig just. de- 
veloped provides an 
economical and etfi- 
clent means of 
prospecting for oil. 
Che truck. is fitted 
with winches and 
other auxiliary 
equipment 
ible it to cover 
rough, hilly terrain 
far from roads and 
highways. At a 
chosen site, the 
truck engine pro- 
vides power to 
hoist the derrick, 
turn the drill, and 
operate the mud 
pump which washes 
iway the cuttings 
is the drilling pro- 
gresses. The port- 
able rig is capable 
of drilling a hole 
1 000 feet deep, but 
it is primarily de- 
signed for explora- 
tory drilling to 
ibout 100 feet 


¢ 


tO en- 


' 
“~ 


is low 


tained 
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liquid ammonia 


by 


TRUCK CARRIES OIL-DRILLING RIG 


gk NZ Tn 
~ NAV EX, : 


Oil-prospecting truck 
with derrick lowered 
for transportation 
Below, the derrick 


in drilling position 
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Seed being dumped into fuselage of plane from which it will be scattered 


NOVEL REFRIGERATOR 
COOLS DELIVERY CAR 


ECONOMICAL cooling of 
goods transported to market in trucks 
or freight cars is provided by a new mo- 
torless refrigeration unit just developed. 
The easily installed equipment consists 
principally 
finned surfaces and charged with strong 
As the ammonia evap- 
orates, the liquid cools the tank and the 


of a steel tank 


surrounding air by absorbing the heat 
within the truck body 
refrigerant then carries the heat through 
pipes to outside absorber tanks, where it 
is dissipated into the air. Temperatures 
as zero Fahrenheit can be main- 
making simple adjustments 
with a control valve. 






od 


ae AYA / 





GENERATES DRY GAS 
FOR AVIATION FUEL 


To INCREASE the efficiency of airplane 
engines, a new motor attachment gener- 
ates a dry gaseous fuel from gasoline to 
replace the moist vapor created by con- 
ventional carburetors. Liquid fuel is trans- 
formed into a pure gas, mixed with oxy- 
gen, and fed into the engine cylinders. 
Tested in a recent flight, the dry-gas gen- 
erator is said to insure complete and ef- 
ficient combustion of fuel. 


EVAPORATION OF STRONG 

LIQUID AMMONIA IN 

STORAGE TANK CHILLS 
COOLING FINS 


RECHARGING 
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How low temperatures are produced 
without usual compression of gas 


by evaporation of liquid ammonia 
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TRY MENTAL EFFECTS OF HIGH FLYING 


PREPARING for the introduction of high- 
speed substratosphere plane service, a 
transcontinental air line recently ‘studied 
the effects of lack of oxygen at high alti- 
tudes. Flying at heights of 20,000 feet and 
over, subjects were given simple arith- 


FISH ARE RESCUED FROM LANDLOCKED PONDS 


FIFTY MILLION game fish have been res- 
cued from certain destruction by agents of 
the Federal Bureau of Fisheries operating 
in the headwaters of the Mississippi River 
in Wisconsin, Minnesota. Iowa, and IIli- 

















U. S. Bureau of Fisheries agents dipping young fish from a seine in a pond left land- 
locked by receding floods. In the circle, fish are being released in the Mississippi 
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metical and writing problems both before 
and after administration of oxygen. Above 
16,000 feet, the subjects became progres- 
sively slower and less accurate, but when 
oxygen was given them through tubes their 
reactions were restored to normal. 


nois. When the river overflowed 
its banks last spring, fish laid 
their eggs in the shallow ponds 
formed by the flood. As the 
waters receded and dried up. 
these pools were cut off 
from the main stream. 
Working in teams, Bureau 
agents dragged seines the 
length of the landlocked 
ponds, transferred the fish 
to tubs, and then released 
them in various tributaries 
of the Mississippi. Dogfish, 
gar, and other predatory 
fish which feed on the eggs 
of game fish were separated 
from the main haul and 
destroyed. 








SLOT MACHINE DELIVERS 
ELECTRICAL SHOE SHINE 


SHOES are shined by an electrical device 
just introduced. When a coin is inserted, a 
polish container unlocks and the customer 
applies the liquid. A motor-driven brush 
on a flexible shaft then whirls for a period 
long enough for a person to shine both 
shoes. 








MASTER CLOCK SPLITS SECONDS 
INTO 100,000 PIECES 


ALTHOUGH its panel board resembles that of a high- 
powered radio transmitter, the apparatus shown in 
the photograph above is actually an electric clock de- 
veloped by General Electric engineers to serve as a 
standard for calibrating instruments and for measur- 
ing the exact frequency of broadcasting-station wave 
lengths. Its “pendulum” isa thin strip of natural quartz 
crystal which expands and contracts in response to 
electrical charges. Fractions of time as small as a hun- 
dred-thousandth of a second can be accurately meas- 
ured, and the clock cannot vary from celestial time by 
more than a minute in eighteen months. 














odd creature as it comes out to feed. At the 


N A dark, wind-swept mesa near 
the San Diego River in southern 
California, a man lies prone up 
on the ground. In one hand he 
holds a long flash light, directing its glare 
at intervals on the door of 
spider nest, a flat disk no larger than a 


half dollar. The other hand rests on the 
switch of a “flash gun,” while a carefully 
trained camera waits with its shutte 


open, ready to catch a picture 
Time crawls. The vigil, commencing at 


dusk, continues through the night. At ten 
o'* lock. the door moves upward slightly 
and is lowered again. Thirty minutes 
later, it swings open a quarter inch, and 
again is closed. Midnight passes. As the 
clock nears two, the door swings boldly 


open; a female trapdoor spider emerges 
to pounce upon a sow bug placed there as 
bait,” and into her nest. In 
that brief moment, Lee Passmore touches 
the light button, a flash lamp illuminates 
and the 
lightning-fast action. 

For fifteen years Passmore, a commer- 
cial photographer living on the outskirts 
Diego, has been studying the lift 


retreats 


the scene camera records the 


ol san 


stories of spiders and insects. He has 
aken 20,000 photographs, many in the 
still of night, while keeping lone watches 


in the yard of his home and on the mesas 
near-by Trapdoot tarantulas 
black widow spiders, giant wate 


spice rs 


wasps 


Lee Passmore on guard beside a trapdoor spider's nest, 
right is a close-up of the spider herself 
and, below, a rare view of her dragging a sow bug through the hinged door of her home 


a trapdoor- 


Matelee? rapher 









Twenty Thousand Pictures 
From Lee Passmore’s Camera 
Add to Our Knowledge of 
The Underworld of Nature 


By 
ANDREW R. BOONE 





waiting to snap a picture of the 


bugs, solpugids, robber flies, blue- 


bottle flies, katydids, earwigs, 
sow bugs, cockroaches, wolf 
spiders, grass spiders, horned 


lizards, and scorpions—all have 
revealed the most intimate de- 
tails of their lives for his battery 
of still cameras. 

Passmore frequently discloses 
to science new facts about some 
little-known insect or spider. It 
was he who first photographed 
the egg sac of the trapdoor 
spider, showed male water bugs carrying 
scores of eggs on their backs and hatch- 
ing them, proved that young scorpions 
come from eggs, got a picture of a male 
trapdoor spider after a twelve-year search, 
demonstrated that cockroaches do not 
need their mother’s help to burst out of 
their eggs, and recorded the intimate de- 
tails of a tarantula laying eggs and pro- 
tecting them against parasites within a 
cradle of webbing 


Near Lemon Grove, Chula Vista, and 
National City, for 300 nights within 
thirty months, Passmore kept watch ovet 
the doors of trapdoor-spider nests. At 


dusk, he tiptoed to the scene, set up his 
camera, laid a pillow or blanket, took his 
position, and waited. From a small can 
he released sow bugs within two inches 
of the door. Occasionally the vibrations 
from their feet drew a female to the door. 





As she pounced, always holding the door 
open with her abdomen for safe retreat, 
Passmore snapped the picture. 

gut this gave him only part of 


the 


story. He dug up nests in large chunks 
of earth, carried them home, and cut 
away the sides. Working quietly in his 


own yard, he obtained the first pictures 
ever made showing the spiders “at home” 
within their web-lined burrows, and their 
beautiful eggs confined within delicate but 
strong Sacs. 

He has transplanted dozens of these 
furred creatures to the yard just outside 
his bedroom window. This he accomplishes 
by boring into the earth with an auger 
and slipping the burrow, which in some 
cases measures eight inches long, into the 
hole, leaving the top slightly above the 
earth’s level to prevent water and debris 
washing in during a storm. When I vis- 
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ited his home recently, I counted eleven 
transplanted nests, in some of which 
spiders have been living for a decade. 
No one ever had seen one of these 
creatures build its nest, nor did anyone 
know how much time was required. Pass- 
more attacked the problem by placing a 
two-inch length of mud-walled nest on 
the ground. Within the superimposed nest 
he dropped a spider. Above the spot, he 
placed his camera. For two hours the 
spider did nothing; then she started pull- 
ing out moss and grass and dumping the 
pieces over the side of the nest. Through- 
out that night, halting at intervals when 
the flash light glared, the spider dug; and 
again, the second night. After sixteen and 
a half hours of labor, she had made a nest 
eight inches deep, complete with a door. 
These doors are marvels of mechanics. 
Passmore showed me pictures that reveal 
them under construction, as the spider 
heaps up a small amount of earth in the 
form of a disk and adds earth and web- 
bing until it is half large enough to fill 
the ‘entrance. She then pulls it down 
from its vertical position, leaving it hinged 
at one side by webbing, and proceeds to 


add web and earth until it fills the 
entrance. Finally, she bevels the edges 
and obtains a tight fit by repeatedly 


pulling the door up and down while it is 
yet moist. The completed job resembles 
the top of a valve in a gasoline engine. 

From trapdoor spiders, Passmore con- 
tinued his search for even more dramatic 
subjects. He made one of his most inter- 
esting finds recently while excavating a 
tarantula nest. Armed with pick and 
shovel, he cut away a large section of 
earth to disclose the burrow in profile. 
Measurements revealed that the nest had 
been cut straight down eight inches from 
the surface, then at a right angle, fourteen 
inches from the vertical section. 

With his camera set up in the freshly 
dug pit to record whatever he might find 
as he chipped away with his miner’s pick, 





The male water bug, above, is a 
walking incubator for eggs which 
the female lays on his back. The 
one seen at the right is loaded 
down with 109 eggs which he 
will carry until they hatch out 
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of Insects 


he came upon a most unusual scene: 
a female tarantula, lying on her back, 
paralyzed by the sting of a wasp. 

Science knows that the tarantula 
is a fair prey for the wasp, which 
stings the victim, tows it to its bur- 
row, lays an egg whose larva later 
will consume the tarantula, and then 
seals up the entrance with earth. But 
how tarantulas lay and protect their 
own eggs was unknown until recent- 
ly. To his laboratory Passmore car- 
ried several tarantulas. He found, 
one day, that they were spinning a 
web covering over the bottom of 
their containers. Seeking the reason, 
he trained a camera on an open can 
and waited. As days passed, he dis- 
covered that the tarantulas were 
covering their eggs for protection 
against parasites. The eggs laid, the 
webbing was wrapped around them to 
form the sac. When hatched, the 
young cut tiny holes through the 
sac, which resembles a puffball—soft 
as silk yet tough as cloth—and es- 
caped from their protective covering. 

Passmore takes up the trail of an 
interesting subject on the slightest provo- 
cation, and follows that trail until he 
learns the complete story. On one oc- 
casion, a neighbor’s curiosity set him on 
the track of an unusual bug, in a study 
that saw him jour- 
neying almost daily 
for two and a half 
years into the near- 
by gorge which the 
San Diego River has 
cut between stone 
walls on its course 
to the sea. 

He came in one 
night with Mrs. Pass- 
more after a day 
spent photographing 
scorpions in the back 
country, to find by 
his front door a 
quart jar containing 


Interior of a trapdoor spider’s 
nest, showing an egg sac. 
Passmore makes pictures like 
this by digging up chunks of 
earth, exposing one side of 
the burrow, and photograph- 
ing it as shown at the right 















RECORDS LIFE DRAMAS 
OF STRANGE CREATURES 





From Passmore’s ‘rogues’ galiery’’—a wolf spider 


No note of explanation had 
been left by the visitor. Next morning a 
voice on the telephone told him that the 
strange creature had been found in Mis- 
sion Gorge. An hour later, Passmore, in 
company with Clinton G. Ab- 
bott, director of the San Diego 
Natural History Museum, was 
looking at similar insects in the 
cases of that institution. “Giant 
water bug,” Abbott pronounced, 
after a brief comparison. 

(Continued on page 124) 


a single bug. 
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Con Colleano, king of the 
tight wire. Novel stunts 
are constantly demanded 


EARCHING the four corners of 
the earth for new and sensational 
acts for American circuses is the 
interesting occupation of Pat Val- 

do, once a leading clown of the big tops. 

During the summer season, Valdo is 
superintendent of personnel for the Ring- 
ling Brothers and Barnum and Bailey 
circus. He employs performers and keeps 
a watchful eye on the show every day. 

But, during the winter months, he 
travels thousands of miles from one con- 
tinent to another, in the never-ending 
quest for acts more spine-tingling than 
those currently thrilling millions of cir- 
cus-goers. 

Valdo, the clown, became Valdo, the 
inaker of circus stars, five years ago when 
he made his first foreign tour in search ot 
Behind him was thirty years of 
a juggler, and a 


talent 
experience as a clown 


tight-wire performer. And he has that 
rare ability to anticipate the swiftly 
changing whims of the public that is 


called showmanship 

When I met this connoisseur of circus 
acts, he was sitting under the canopy ot 
his dressing tent with the big show in a 
southern Oklahoma city, reading a foreign 
theatrical magazine 

“I’m working on my next winter trip 
he said, explaining that he scans 
trade papers to learn 

available in foreign 
lands. In addition, he receives many let- 
ters and calls from friends, in and out of 
the show business, who have 
they think may interest him 

The reason for Valdo’s job is the cur- 
rent trend in circus entertainment, he told 
me. “There was a time when ability was 
the only prerequisite for a center-ring 
spot,” he said. “But nowadays, it is dif- 
ferent. There is a demand for youth and 
beauty. Circus audiences have become as 
critical as movie audiences. They want 
their stars to have personality and be 
easy on the eyes. SO If is quite a job to 
supply suitable new acts and ' 
frequent intervals.’ 

When Valdo abroad, he can al- 
ways depend upon leading European cir- 
cuses—such as Bertram Mills’s and Lord 
John Sanger’s in London, Circus Busch 
in Berlin, Cirque Medrano in Paris, and 
Circus Schumann in Copenhagen—for fine 
Rarely does he fail to find 

acts he wants in each of 


abroad,” 
foreign 
acts are 


dozens of 
what new 


seen acts 


actors at 


roes 


exhibitions, 


one or more 





Circus Scout 


FINDS NEW THRILLS 
FOR THE BIG TOP 


these shows. But he never overlooks the 
music halls, the tiny wagon shows that 
tour the countryside, and the wandering 
bands of acrobats who eke out an exist- 
ence by passing the hat after village- 
square performances. 

The mere f that an act 


fact is a sen- 


sational hit in London or Berlin does not 
mean 
sponse 


that it would meet a similar re- 
in New York or Chicago, and 
therein lies the se- 
cret of Valdo’s suc- 
cess—the knowl- 
edge of the _ re- 
quirements for 


{ : : 

American circuses 
i iN and the types of 
i acts that Ameri- 


cans want to see. 
| “T saw a troupe 
of five girls who 
l/ perform on the 
; Roman rings in 
Copenhagen,” Val- 











do said. “They exhibited marvelous 
strength, skill, and grace, and their act 
was different, but I knew at once they 
wouldn’t do for America, because they 
stood on the ground and reached for their 
rings. In this country people expect to see 
aerial acts thirty or forty feet in the air. 
If those girls could elevate their rigging, 
they might be enthusiastically received 
over here.”’ 

And the very bigness of American cir- 
cus tents robs some brilliant performers 
of the opportunity to become stars in this 
country, Valdo points out, citing as an 
example a juggler he saw in Budapest. 

“He was a very clever fellow and I 
thought his tricks marvelous. But he 
juggled such small objects as tennis balls, 
canes, and hats. I realized his act would 
be practically lost in one of our circus 
tents with the spectators a hundred feet 
away and half a dozen other acts clamor- 
ing for attention.” 

Strangely enough, despite their demand 
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An elephant adds an unusual touch to this tight-wire act. At the left 


are the Walkmirs in their remarkable perch-pole performance. Two girls 
whirl around on bars at the top of a pole balanced on the man’s head 
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for death-defying feats, American circus 
crowds do not always single out the most 
difficult tricks for their acclaim, and 
therein lies another problem for the cir- 
cus scout. Valdo told me the story of a 
puzzled Argentine teeterboard acrobat. It 
seems that this man had for years con- 
cluded his act with a triple somersault 
from a teeterboard to a chair on the 
shoulders of a companion, and always re- 
ceived an ovation. Feeling that the trick 
would lose its prestige and that he should 
do something more difficult, he began 
work on a quadruple somersault. He 
mastered the trick after breaking his nose 
in one faulty landing. But he was amazed 
to find that spectators did not receive it 
with the applause that marked his pre- 
vious efforts. He came to Valdo with his 
problem. 

“IT discovered,’ Valdo said, “that 
the acrobat lost so much height in 
doing four revolutions that he com- 
pleted the last one only four feet 
from the ground, and the catcher was 
forced to go down on his knees to 
complete the trick. The close 
proximity of the acrobat to 
the ground and the awkward 
position that the catcher 
had to assume left an im- 
pression on the spectators 
that the feat was mediocre.” 
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Mlle. Gillette in midflight in her 
sensational “broken trapeze’’ trick, 
which always makes spectators gasp 


Asked if there is really anything new so 
far as circus acts are concerned, Valdo re- 
plied emphatically that there is. 

“Circus men had often told me,” he 


said, “that there 
was nothing new 
possible in bare- 


- back riding—that 

/ old-time riders had 

accomplished every 

trick possible. 

That seemed to be 

true for a number 

of years so far as 

America was con- 
cerned.” 

But Valdo had 
heard of the Cris- 
tianis, an Italian 
family of riders. 
When he went to 

Z London, he __in- 
quired about them, 
but was discour- 
aged on every hand. 

“They are good 
riders, yes,”’ a Lon- 
don showman told 
him, “but their 
wardrobe is ter- 
rible.”’ 

“That did not 
deter me,” Valdo 





And here is Pat Valdo himself, creator of cir- 
cus stars. He is seen with Mlle. Gillette, one 
of his most famous ‘finds’? from Europe 


said. “I went to Brussels as soon as I 
could get there. I arrived one night, too 
late to catch the show. But I persuaded 
the Cristianis to go through their act at 
midnight for me. I was so pleased that I 
stayed with them until dawn and came 
away with a contract in my pocket.” 
The Cristianis have shown American 
audiences hitherto-unheard-of feats on 
horseback, the circus scout declared. Lucio 
Cristiani stands on the back of one can- 
tering horse, his feet tied together. He 
leaps into a backward twisting somer- 
sault, at the same time passing his body 
through a hoop, and lands standing on the 
back of another horse, despite the hob- 
bles. According to Valdo, no other bare- 
back rider has accomplished such a feat. 
A few years ago, perch-pole acts had 
gotten into a rut, Valdo said. Most 
troupes were doing the same routine. One 
performer held a perch pole in a belt 
pocket or on (Continued on page 108) 







When Valdo saw the Loyal-Repenski riding troupe in Lon- 
don, he lost no time in signing them for an American ap- 
pearance. Here they are forming a pyramid on three horses 








Strange Oil-Hunting Craft 


RUNS ON LAND, WATER OR MUD 


BOARD a fantastic-looking vehicle 


that traverses land, water, 01 
marshland, surveyors and pros- 
pectors of the Gulf Oil Com- 


pany are exploring the Louisiana coast 
in quest of new oil fields. Hali rolling, 
half floating on ten-foot tires, the am- 
phibian carries them safely and speed- 
ily through veritable jungles of marsh 


coming of the new amphibian “tank.” 

Automobile, tractor, and boat rolled into 
one, the hybrid vehicle looks like an in- 
ventor’s nightmare—but it works! When 
it is on dry land, its huge pneumatic tires, 
the biggest ever molded, cushion the shocks 
of rough terrain. In the water they act as 
floats, providing so much buoyancy that 
the weight of the 7,500-pound machine 





grass whose conquest has awaited the scarcely wets them to the rims. Rubber 
cleats hooked about 
them like _ tire 
* peed Be chains, twelve to 
; & . 
4 each wheel, serve 






























The “‘marsh buggy” afloat. 
The giant tires provide 
buoyancy, and cleats give 
traction in the water 


Prospecting Crews 
Navigate Swamps 
lnaH ybrid“Tank” 
That Transports 


Modern Divining 





Instruments for 
Scientific Tests 


By 
GROVER C. 
MUELLER 


as paddles for 
aquatic travel and 
aid traction in slip- 
pery mud. 
Advance parties 
of surveyors use 
the “marsh buggy,” 
as oil men have 
christened it, in 
surveying and map- 
ping a region to be 
explored for possi- 
ble sources of pe- 
troleum. Then 
prospectors load 
their equipment 
aboard it and get 
to work. They are 
among the 260 field 
crews currently 
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GIANT 


IN .WATER 


acter, it must 


TEN-FOOT TIRES — 
CUSHION BUMPS 
ON LAND AND 
PROVIDE BUOYANCY 


searching for new American oil fields by 
means of geophysical prospecting, the 
modern, scientific way of plumbing the 
earth’s crust for hidden mineral riches. 

No longer are oil wells sunk hit-or-miss, 
with a waste of time and labor each time 
a “dry hole” results. Before a drill point 
even scrapes the earth, sensitive divining 
instruments now explore the underground 
structure of the rock and show where oil is 
likely to be found. A good place to see how 
they work is the gulf-coastal plain of 
Louisiana and Texas, where they have 
proved conspicuously successful by locat- 
ing more than 100 new oil fields. 

Here oil occurs in the neighborhood of 
curious subterranean formations known as 
“salt domes”—great masses of rock salt, 
thousands of feet in diameter, rising from 
unfathomed depths to within a mile or less 
of the earth’s surface. While geologists 
are not in complete agreement as to how 
they got there, the important thing to oil 
men is that they produced enough of a sub- 
terranean upheaval to bulge the overlying 
rock into huge arches. Oil seeping upward 
through subsequent ages became pocketed 
in the rock layers that form the sides and 
cap of many of these domes, forming vast 
pools of trapped petroleum. Though not 
an infallible sign of oil, a salt dome is 
therefore a promising place to look for it. 

In one method of geophysical prospect- 
ing, artificial earthquakes reveal the tell- 
tale salt masses. To carry out this scheme, 
charges of dynamite are buried in the 
ground at measured distances and ex- 










EIGHT-CYLINDER 
AUTOMOBILE 
ENGINE 


HEADLIGHTS 








Front view of the hybrid craft. Because of its amphibian char- 
carry navigating 
like any other boat. The steering wheel guides it when on land 


lights and obey pilot rules 
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ploded. Seismographs or earthquake-de- 
tecting instruments time the interval be- 
tween each explosion and the arrival of 
the reflected tremor that rebounds, like an 
echo, from the underground rock. The 
longer it takes to return, the deeper the 
rock must lie at that particular point. 
Much as the ocean floor is charted by 











HOW ECHOES CAN 
PLUMB THE EARTH 


Man-made earth tremors, 








































reflected from underground 
rock layers as shown in 
the drawing at the left, 
reveal “domes” that may 
hold oil. Below, a small 
seismograph that records 
the rebounding vibrations 


“echo sounding,” the contour of a hidden 
rock layer is mapped and the bulges that 
mark salt domes are detected. 
Geophysical prospecting provides an- 
other way, too, of finding the salt domes. 
Like lumps in mashed potatoes, they dif- 
fer in density from the surrounding bed 
in which they occur. The result is a 
faint but measurable difference in the 
force of gravity above the domes, causing 
a variation in the “pull” of the earth on 
any objects immediately above them. Thus, 
by noting slight changes in the apparent 
heaviness of a weight hung from a spring 
balance, at different points on the earth’s 
surface, the underlying rock can be 
“weighed” and the oil-bearing formations 
located. Of course, no ordinary spring 
scale will do; the instrument actually 
used, called a gravimeter, must be so sen- 
sitive that it can detect variations in 
weight of less than one part in 10,000,000! 
In a typical model, the instrument is 
housed in an air-tight case so that changes 
in atmospheric pressure cannot affect it, 
and the indicating pointer is a beam of 
light seen through a microscope eyepiece. 
This “gravity” method is 
the one currently employed 
by the crew of the “marsh Rites ates deacon 
buggy.” Accompany them to “marsh bugay” is unleed- 
a prospecting site, and you ing a delicate instrument 
that measures faint vari- 
ations in the force of 
gravity. Drawing at left 
shows how itworks. Right, 
the “buggy” going ashore 
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will see them slide the 100- 
pound gravimeter off the 
rear of the machine. Gin- 
gerly they lower the deli- 
cate instrument to a built- 
up foundation of wood or 
metal, steady enough to 
hold it level in the marsh 
during the brief time re- 
quired for a reading. The 
leveling is the most time- 
consuming part of the task; 
when it is done, the actual 
observation takes but a 
moment, and the hybrid 
tractor, with the instru- 
ment loaded back upon it, 
rolls away to another site. 

As this is written, plans 
also are under way for 
providing the marsh bug- 
gy with the 1,000-pound 





equipment needed for hunting oil by the 
artificial-earthquake, or “seismic,” method. 
Observations made by the prospectors with 
the gravimeter and seismographs will 
check and supplement each other, and the 
findings will be reported to headquarters 
and plotted on maps to guide well drillers 
in choosing likely sites. 

The idea of building an amphibian ve- 
hicle that would open hitherto inaccessible 
oil fields to these up-to-date methods of 
exploration originated with Abbot A. Lane, 
of the Gulf Research and Development 
Company. With his startling scheme ap- 
proved by officials of the firm, he and his 
assistant, E. W. Jacobson, with other 
laboratory staff members worked out the 
plans from which the machine was built 
at Pittsburgh, Pa. Since nothing like it 
had ever been constructed before, each de- 
tail had to be invented as they went along. 
For the power (Continued on page 132) 
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Plan of super-airport 
under construction 


near Portland, Ore. 








REFRIGERATING DEVICE 
MAKES RIBBONS OF ICE 


Rippons of frozen water stream out of 
a new ice-making machine just marketed. 
Formed on a revolving cylinder in the re- 
frigerating apparatus, the ice breaks off 
automatically and comes out in flakes an 
eighth of an inch thick, one inch wide, and 
four inches long. Because of their curved 
shape, the flakes do not freeze into a solid 
mass, and they are said to have greater 
cooling value than ice in other forms. 


DOG HARNESS PROVIDES 
HANDLE FOR CARRYING 


La 


harness 


; 
aogs 


A NOVEL 

for small 
makes it easy tor 
their owners to 
carry them across 
dangerous high- 
ways and street in- 
tersections. Made 
of leather, the har- 
ness consists of 
straps encircling 
““ the dog’s body and 
joined over his 
back by a carry- 
ing handle. A leash 


.~ can be snapped 
onto the harness. 
















New Super-Airport Has Mile-Long Runways 


IGHT hard-surface runways, each 

almost a mile long, will form part 
of a new “super-airport” now under 
construction on a 700-acre tract of 
land near Portland, Ore. Located near 
the banks of the Columbia River, 
about seven miles from the center of 
the city, the $4,000,000 air field will 
provide adequate facilities for mili- 
tary, commercial, training, and pri- 
vate aircraft of land, amphibian, and 
water types. Plans call for filling in 
more than 4,000,000 cubic yards of 
soil, which will be dredged out of the 
river, while an elaborate drainage sys- 
tem will keep the port free from 
pools of surface water at all seasons 
of the year. An earthen bank three 
to nine feet high will block floods in 
the Columbia River. Hangars, shops, 
administrative buildings, lighting sys- 
tems, and paving are planned to meet 
the estimated air-traffic conditions of 
at least twenty years hence. 


TELEVISION “EYE” SCANS OCEAN FLOOR 














SHIP CRUISES —\—p. 
SLOWLY ON 
STRAIGHT COURSE 


WHILE“ EYE” 


1S WORKING 
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CABLE TRANSMITS 
IMAGE OF SEA 


FLOOR TO SHIP 











QUARTZ 
WINDOW 





Details of Television Eye” 


TELEVISION EYE 


The submerged bell 
contains scanning 


vy 
lenses that record fe * 
the scene on the sea ‘ Ba 
bottom as revealed a 
by powerful lights 


‘CANNING the ocean floor for wrecked 
\ ships or sunken treasure, an under- 
water television eye proposed by an lowa 
inventor will transmit images of the sea 
bed to a receiving unit on the surface, 
making deep-water explorations possible. 
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SCANNING 
DISK REBUILDS 
IMAGE 


s 6 Feceiving Apraratus Aboard Ship 
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SCREEN 











ee 

Aboard the exploring vessel, a tele- 
vision receiving unit projects an im- 
age of the ocean floor on a screen 


Lowered from an exploring vessel 
to within a few feet of the bottom, 
the subsurface “eye” is inclosed in 
a water-tight scanning bell which 
can be tilted in any direction by 
manipulation of its four support- 
ing cables. Powerful searchlights 
shine through heavy quartz win- 
dows to illuminate the sea floor so 
that objects can be clearly distin- 
guished by the two sets of scan- 
ning lenses mounted within the 
cast-iron bell housing. Images of 
the ocean bed picked up by the 
scanning units are transformed in- 
to electric impulses, amplified, and 
relayed through a connecting cable 
to a television receiving unit in a 
cabin on shipboard. Here the 
images are recreated and projected 
from a lens onto a translucent 
viewing screen with the aid of a 
system of inclined mirrors. Per- 
manent film records of the _ televised 
views will be made by photographing the 
viewing screen with a movie camera. The 
apparatus is expected to eliminate the 
danger and reduce the cost of present un- 
derwater exploration methods. 
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The Man 


=i 


with the Net 


ICE freezes thicker at zero degrees F., 
than it does at temperatures below zero. 





MOLASSES, a cheap by-product of sugar 
refineries, has more food value than the 
pure crystallized sugar. 





CHAMELEONS can extend their tongues 
to a length greater than their bodies. 








MODERN paper-making machines can 


turn out a mile of paper a minute. 





OXYGEN obtained from air is heavier 


than oxygen taken from water. 





GRASSHOPPERS are called “shrimps of 
the earth” in China, where they are eaten 


for food. 
SAL PEE! 








THUMBS are recognized by the law as 
being more valuable than fingers. The U.S. 
Employees’ Compensation Commission al- 
lows a workman fifty-one weeks’ pay for the 
accidental loss of a thumb but only twenty- 
eight weeks’ pay for the loss of a forefinger. 





BRAIN WAVES may be used like finger- 
prints for identification, tests at the State 
University of lowa have indicated. 








APRONS made of human bones are worn 
by Tibetan priests during certain religious 
rites. 





ORANGE pulp is now used in tempering 
steel. 





AUTOMOBILE TIRES equipped with bells 
that ring if the pressure drops have been in- 
vented in England. 
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RADIO TOWER 
HAS A HEIGHT 
OF 640 FEET 


ERECTED on a 300,000- 
pound concrete base, a new 
radio transmitting tower 
just completed for a New 
York broadcasting station 
stands 640 feet high. The 
giant mast rests on a porce- 
lain insulator built to bear 
a Maximum weight of over 
1,000,000 pounds, while 
two sets of guy wires cap- 
able of withstanding a pull 
of eighty tons hold the 
tower in place. The corre- 
spondingly elaborate sys- 
tem of grounding consists 
of 90,000 feet of copper 
wire buried in a series of 
trenches that radiate from 
the base of the tower in all 
directions. To protect pass- 
ing airmen, the top of the 
giant mast is equipped 
with a flashing airplane 
beacon whose beam is vis- 
ible for a distance of al- 
most 100 miies. 


Exposed to ultra-violet light, 
rods of the new plastic sub- 
stance become phosphorescent 


NoveEL electric signs are among the 
many possibilities opened up by a new 
thermoplastic material developed after 
years of research by Du Pont chemists. 
Possessing many of the characteristics of 
natural quartz, the crystal-clear substance 
has the unusual property of transmitting 
light from one edge to another, even 


MECHANICAL PIGEON 
CARRIES MESSAGES 


SHUTTLING between two build- 
ings, a mechanical “carrier pigeon” 
transports messages for faculty 
members of the Harvard School of 
Engineering. Running on cables, the 
robot messenger consists of a metal 
cylinder powered by a small motor 
which stops automatically when the 
container reaches either terminal. A 
glowing red light indicates that the 
cylinder contains a message. 





“Pigeon” 





New radio mast, showing radiating trenches dug for ground wires 


NEW PLASTIC PRODUCES 
ODD LIGHTING EFFECTS 





Light is transmitted only to 
the edges and sunken letters 


around a bend, without the sides lighting 
up. Another curious trait is that a rod of 
the plastic turns into a phosphorescent 
wand after exposure to ultra-violet light. 
Capable of being cut, sawed, drilled, and 
molded, it is expected to prove useful in 
making instrument panels, tubing, candle- 
sticks, and other products. 





in flight and, right, a message being inserted 
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MAN BEATS HORSE IN TEST OF SPEED 


Jesse Owens, Olympic track star, A RACE between 
at the start of a race in which a man and a horse 
he outdistanced a fast race horse 

ended with the hon- 
ors on the side of 
the human contest- 
ant when Jesse 
Owens, the Negro 
track star whose per- 
formance won him 
fame at last sum- 
mer’s Olympic 
Games, recently dem- 
onstrated his sensa- 
tional fleetness of 
foot at Tropical Park 
in Cuba. Proving a 
forty-yard handicap 
allotted him was 
more than he needed, 
he sprinted 100 
yards in less than 
ten seconds and fin- 
ished a full twenty 
yards ahead of the 
pride of Havana’s 
stables. 







NEW TYPEWRITER FEEDS 
ITSELF WITH PAPER 


SuHeets of paper and carbons, 
placed on a tray at the front of a 
new electric typewriter, are auto- 
matically snapped into position for 
writing. Time and trouble are saved, 
since each sheet is correctly aligned 
and the nuisance of adjusting it 
after it has been inserted is elimi- 
nated. The self-acting feed is also 
declared by the manufacturer to 
prevent stencil sheets from wrin- 
kling, when the machine is used for 
stencil work. Operator placing paper in tray of typewriter 












PLANS for a giant transatlantic 
helicopter, capable of flying twelve 
passengers from New York to Paris 
in less than ten hours, have just been 
announced by a French airplane fac- 
tory. A pair of three-bladed “wind- 
mills” of eighty-foot diameter, whirl- 
ing in opposite directions above the 
airplane-type fuselage, are to lift and 














Drive shaft and vanes of 300-horse- 
power model of proposed helicopter. 
The model is seen at the right 





FIRE-TRUGK HEADLAMP 
WIGWAGS WARNING 


By wicwaccrnc its brilliant red beam 
from side to side, a new headlamp for fire 
trucks, ambulances, and emergency cars 
warns traffic to clear the way. The signal 
is also visible to pedestrians on both sides 
of the street, and to cars approaching from 
a side intersection. An oscillating reflec- 
tor, motor-driven, swings the beam while 
the lamp housing remains stationary. 





HEAD OF TOOTHBRUSH 
TURNS ON PIVOT 


REVOLVING on a pivot, the head of a 
new adjustable toothbrush can be locked 
at a variety of angles, enabling it to reach 
surfaces of the teeth that are difficult 
to clean. Setting the head at right 
angles to the handle provides a convenient 
implement for massaging the gums. 


GIANT HELICOPTER TO CROSS OCEAN 


propel the proposed craft. Rotated by 
four motors totaling 3,600 horsepower, 
they will give the vertical-rising am- 
phibian a forward speed of more than 
300 miles an hour. A preliminary model 
of 300 horsepower, but with two-bladed 
instead of three-bladed ‘‘windmills,” has 
already been built to test details of the 
projected machine, which is declared to 
have been made practical by recent ad- 
vances in helicopter design. 
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BOY TAXIDERMIST HAS HIS OWN MUSEUM 


Below is Walter Well- 
borne with one of the 
100-odd specimens in 
his private museum, a 
corner of which is 
pictured at the right 















WEIGH BANK CHECKS 
TO SAVE COUNTING 


INSTEAD of counting millions of checks 
cleared each month, workers in a Los 
Angeles, Calif., bank save time and labor 
by putting them on the scales. Weigh- 
ing 8,000,000 of the oblong slips of paper, 
the men in the check-distribution depart- 
ment discovered that twenty-two make 
approximately an ounce, and 350 a pound. 





WitH more than 100 choice specimens in 
his collection, fourteen-year-old Walter Well- 
borne Jr., of Atlanta, Ga., claims to be the 
youngest owner of-a private animal museum 
in the world. A skilled taxidermist, he has 
prepared and mounted more than a quarter 
of the exhibits himself. Fourteen of his prize 
That standard now serves for the bank’s trophies were contributed to his collection 
records. The illustration shows a pile of by the British Museum, in London, England, 
bundles containing a total of about 2,779 when he made a visit to that country last 
checks being weighed. summer. 


NEW MACHINE X-RAYS ORANGES 
TO REVEAL FAULTY FRUIT 


To INSURE packing only perfect fruit, an X-ray 
machine developed in a California laboratory enables 
two operators to inspect 22,500 oranges, or a quarter 
of a carload, an hour. The oranges pass one by one 
before twin viewing screens of fluoroscopic material, 
where shadow pictures of their interior, cast by a 
single X-ray tube, show up juiceless cells and _ hol- 
low spots. When an operator spots a defective or- 
ange, he punches a lever arranged so that it throws 
out the imperfect fruit. The oranges that meet his 
approval pass on through the conveyor to the ship- 
ping boxes seen at the right of the picture. 


CARS GET ANTISKID DEVICE 


A New antiskid device for automobiles sprinkles 
sand under the wheels of a car every time the brakes 
are applied. Fed from a boxlike hopper mounted be- 
neath the floor boards, two nozzles squirt the sand 
directly under the rear tires, thus imitating the 
action of a locomotive’s sand dome. In good weather, 
when the streets are not wet or icy, the sander can 
Operators watching viewing screens on which X-ray images of oranges appear as they pass be quickly disconnected. 


LOCOMOTIVE RECLAIMS WATER FROM STEAM 


DESIGNED especially for long 
runs through arid regions of 
Central Asia, a “condensing 
locomotive” produced by Sovi- 
et technicians can travel long 
distances without taking on a 
fresh supply of water. Steam 
exhausted frem its cylinders, 
instead of escaping to the air, 
is carried to a condensing appa- 
ratus housed in the shuttered 
tender seen in the photograph 
at the right. Here the vapor is 
cooled, and the water is re- 
claimed to be returned to the 
boiler and used over again, 
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“Mid” Eubanks 
Setting out on an 
alligator hunt in 
a Florida swamp. 
He is carrying a 
22 caliber rifleand 
the  twelve-foot 
iron rod that he 
uses in “fishing”’ 
for the reptiles in 
their dens. At the 
right is shown 
the game he hunts 





HE spine-tingling thrills of ‘‘catch- 

em-alive” alligator hunting are not 

sport but part of the day’s work fot 
“Mid” Eubanks, of Daytona Beach, Fla. 
For forty years, he has been combing the 
swamps, sawgrass patches, and gum ponds 
of northern Florida for the ugly reptiles. 
During that time, he has killed and cap 
tured thousands 

In taking them alive, Eubanks uses a 
twelve-foot iron rod which has one end 
curved into a hook. Finding an alligator’s 
den, he pokes the rod into it, prodding 
around until the enraged reptile within 
snaps at the steel and catches the hook in 
one of its jaws. Then, Eubanks tugs and 
twists until he has dragged the maddened 
alligator to the mouth of the den. Here 
he renders the reptile harmless with ropes 
Many of the alligators he has captured 
in this manner have been so huge that 
they could have snapped off a leg at a 
single bite. 

On some hunting trips, Eubanks has 
killed as many as fifty alligators in on 
day, using only a .22 caliber rifle. He dis 
poses ol the hides to local dealers, sends 
the full-grown live reptiles to zoos, and 
captures baby ‘gators for shipment north 
Sometimes he finds as many as forty-five 
little alligators in one nest. 


He Captures Alligators for Zoos 


Florida Woodsman Takes 
Big Reptiles Single-Handed 
In Thrilling Swamp Battles 


This is the hook with 
which live reptiles 
are dragged from 
their lairs to be 
“brought back alive” 
for sale to zoos. The 
alligator is hooked by 
the mouth like a fish 


RAW MATERIAL 
FOR HANDBAGS 


At the right, Eu- 
banks is seen pour- 
ing salt on the inner 
surface of a _ hide. 
Alligators must be 
skinned in the shade 
to keep the barklike 
outer hide unspoiled 
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From behind a palmetto bush, the profes- 
sional alligator hunter trains his rifle on 
an intended victim. Eubanks has killed 
as many as fifty ‘gators in a single day 
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Details of the novel process for 
dry-cleaning coal as carried out 
in one of the new plants. Impuri- 
EXHAUST FAN ties are separated from the coal 
DISCHARGES DUST by gravity in man-made quicksand 


ae 


| : " pe 
a PP i © «os Drawings by 
a4 | @a B. G. SEIELSTAD 








RECIRCULATED 
SAND 


> Ocoar FROM MINE ENTERS 
DRY-CLEANING PLANT_ON 
CONVEYOR 


COAL RECOVERED FRO 
REFUSE BY FLOATING I® 
UPON AERATED SAND, 
AS IN TREATMENT 
MIXES HERE WITH 
INCOMING COAL 


© COAL FLOATS ON TOP OF 
SAND MADE SEMIFLUID BY 
AIR BUBBLES,WHILE REFUSE 
SINKS TO BOTTOM, AS WHOLE] 
MASS !S CARRIED ALONG BY 
REVOLVING VANES AND GRAVITY, 


AIR FROM 
BUBBLES 
PLATES INTO SAND 


ROTATING | 





te © FREE OF SLATE AND OTHER 
REFUSE, COAL NOW FLOWS 
OVER VIBRATING SCREEN 
WAT REMOVES SAND USED 
meIN CLEANING PROCESS 


ROPS THROUGH CHUTE 
bEOR REMOVAL SS 
: A PLANT hy 

t_™S 


DESANDING SCREEN 
FOR RE-TREATE 


.REFUSE FLOWS 
r; ATO CONVEYOR 
\@ FOR RE-TREATMENT | 
WO\RECOVER ff 


SWITCHBOARD 
CONTROLS ALL / ‘ | ff 
MACHINERY / Saf A 
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© pry-CLEANED COAL GET 
FINAL TREATMENT ON 
aaa SCREENS THAT SORT LUMPS 
costa Miyata = ACCORDING TO SIZE 
SAND AND REF , 





FLOWS TO 
CONVEYOR FOR 
RECIRCULATION 


Sand Bath Dry-Cleans Coal 


" J REATED REFUSE 
USE iGOES TO SLAG PILE 





same principle on an industrial scale as 





aa URER, cleaner fuel for household furnaces and in- ess applies the same — 

Pee od dustrial boilers 1s provided by a new * dry-cleaning a means of purifying freshly mined coal. Dry sand, made 
. process for coal. How the ingenious s¢ heme is semifluid by blowing air bubbles upward through it, re- 

i i de carried out, in plants capable of handling from thirty to places a liquid as the separating medium. 
AIR-SAND 100 tons an hour, is shown in the accompanying drawings. “Floating” on top of the artificial quicksand, the coal 
- ‘ As it comes from the mine, coal contains slate and is freed of all foreign matter. Heavy, incombustible 
Teslelelals}ayetapsp other natural impurities that impair its fuel value, cause material sinks to the bottom and is discharged to a 
troublesome clinkers, and produce excessive quantities refuse conveyor. Dust set free by the s¢ rubbing action 








of the shifting sand grains, as they churn like the water 
ER in a washing machine, is drawn off through a suction 
Oo, placed in carbon tetrachloride, a liquid system. Since no water is employed in the cleaning 

_—— a little more than half again as heavy process, the coal delivered to railway cars for ship- 

How pure coal “floats” on sand 2S water. The coal floats, while the ment contains no moisture. Engineers declare that a 
meade semifluid by bubbles of air heavier impurities sink. The new proc- ton of coal can be dry-cleaned for about eight cents. 


of ash. In a common laboratory test 


BLOW of its quality, a ground-up sample is 
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GUN-CARRYING SUBMARINES helped “Noname’s” young hero i 
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THE MECHANICAL HORSE that foiled mail rob- 
bers in the Frank Reade, Jr., dime novels of the 
nineties, has its modern counterpart in this recent 
Italian invention, which canters over the ground 
like a real steed. It is driven by a gasoline en- 
gine, while Reade’s strange invention used steam 








ARMORED CARS and war tanks were anticipated by the author of the 
Frank Reade stories in the marvelous ‘‘magnetic gun carriage.” Its gro- 
tesque turret, pictured in this old illustration, gives it a striking 
resemblance to the twentieth-century armored truck shown at the left 


Science Catches 


DIME-NOVEL INVENTIONS 


HILE Frank manipulated the reins, Barney and Pomp 
kept up a steady and rapid fire upon the foe. One 
after another the cowboys dropped from their saddles. 
In vain they lashed their horses to overtake the Steam 
Hors ss 
So wrote the author of “Frank Reade Jr. and His New 
Steam Horse Among the Cowboys’—one of the nickel-and- 
dime thrillers that parents frowned upon, and young boys 
slipped away to the attic to pore over, forty-odd years ago. 
Today, many a grown-up man looking at the pictures re- 
produced on these pages will recall the steam-spouting horse 
and other equally fantastic inventions that lent color to the 
hair-raising adventures of Frank Reade and his son; the Irish- 
man, Barney; and the Negro, Pomp, in the 200 or so weekly 
issues of the pulp-paper magazine that was known as the 
Frank Reade Library. They stamp the writer, Lu Senarens— 
then a young man in his ‘teens—as a second Jules Verne. 
Writing under the pen name of “Noname” in an era when 
horses pulled street cars and magic lanterns were a popular 
form of entertainment, he lived to see science actually catch 
POPULAR 
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A PROTOTYPE OF THE HELICOPTER 


Away back in 1893, readers of the Frank Reade thrill- 
ers were startled by the fantastic craft shown in 
the cover illustration reproduced at the right. The 
revolving, umbrella-shaped contrivances suggest the 
helicopter, a real specimen of which appears above 





















SNOWMOBILES, like the one seen in the oval 
at the right, can claim descent from the imagi- 
nary Zero. Powered by electricity, it kicked it- mm 

self over the snow with a paddlelike stern wheel NS 


Nearly fifty years ago, 


Up with Fiction 


THAT HAVE COME TRUE battles in his trusty 


dirigible, the Monitor 


























up with some of his most imaginative flights of fancy. 

Long before Sir Hubert Wilkins, British explorer, at- 
tempted to reach the North Pole in the submarine Nautilus, 
the hero of the Frank Reade novels set out to break a path 
through the ice floes in the electric submarine Explorer. 
The first Zeppelin had yet to make its maiden flight, and its 
value as an engine of war was undreamed of, when Senarens 
described a fighting airship in 1893. Armored cars used 
today to transport valuables employ gun-studded turrets 
that might have been copied almost directly from an illus- 
tration for one of the Frank Reade exploits. Even the 
helicopter was anticipated in some measure by Senarens’ 
“Greyhound of the Air’—a flying machine equipped with 
unbrellalike propellers and flapping wings. 

If parents of the nineties had known that such “cheap 
fiction” one day would be literally worth its weight in gold, 
they might have relaxed their disapproval. “Dime novels” 
of the period now are prized collectors’ items. One hobbyist 











i 1908 . ; oe » i UNDER THE ICE TO THE NORTH POLE. The idea of using a sub- 
is reported to have turned down an offer of $2,000 for his marine in arctic exploration has a familiar ring to those who read, back 


9? 


collection of 191 issues of the Frank Reade series, in 1893, of the death-defying exploit of ‘‘Noname’s”’ hero in the Explorer 
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When space is available, single-tier hutches 
larger rabbits and better 
suspended from above 


like these produce 
yields of wool. They are 


N THE small quarters of your own 

back yard, you can grow mother’s fur 

coat, sister’s knitted suit, and broth- 

er’s sweater, with a pair of warm 
socks left over for dad. 

With two dozen Angora rabbits you can 
produ e enough wool to supply the family 
with the finest knitted garments the mar- 
ket affords; and from the progeny of your 
first stock, you can secure fine pelts tor 
neck pieces and coats which rival in beauty 
the most costly to be had anywhere. 

Tan your own skins, spin and dye your 
own yarn. Methods are simple and inex- 


pensive. It’s the newest thing in fur 
farming, too. Three years ago, Angora 
rabbits were little known in the United 
States. Today there are 300 professional 


growers in southern California alone. 
Countless amateurs, particularly on the 
Paciti are producing their own 
garments from these sons and daughters of 
Asia. 

Let’s suppose you are interested in An- 
goras and have decided to try your hand 
at growing these fine animals, both for 
pelts and wool. How much need you in- 
vest; how much room do you require; 
how may you turn the skins and wool to 
practical account? 

At the outset, you should acquire your 


coast 


stock with considerable care, for many 
white fabbits are “woolly” without being 
Angoras. If you select animals that are 


well tufted on the ears, with short bodies, 
heads broad and well furnished, and feet 
and generally well-wooled, you 
can’t go wrong. As a further test, cut off 
some wool and throw it into the air. If it 
floats, rather than sinks heavily, you can 
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be assured that the rabbit is an Angora. 

You need no more than four does and 
one male to start your back-yard wool 
farm. Thereafter, you may breed the 
does every ninety days. Keep only the 
four strongest from each litter, for they 
not only will grow more rapidly but will 
attain more total weight than a larger 
number. Thirty dollars will 
cover the initial costs, including 
both stock and breeding hutch, 
and you need a plot no large 
than twenty feet square. 

An ideal breeding hutch is 
forty-eight by thirty inches, and 
eighteen inches high, with one- 
half to five-eighths-inch hard- 
ware cloth (coarse wire screen) 
lor the floor and one-int h mesh 
chicken wire for the sides, pro- 
vided the hutch is sheltered 
from the weather. If it is out- 
doors, put ona roof with six to 
eight-inch slopes, with the front 
edge of the roof extending out 
eighteen inches. Cover the roof 
with tar paper. Construct back 
and sides from half-inch boards. 
Face the hutch south for cool- 
ness in summer and for warmth 
in winter. Suggestions for the 







In clipping, part the wool along the back 
and work forwardand down, using blunt-nose, 
sharp scissors. Your clipped rabbit should 
look like the one shown at the left, with 
hair on face, ears, feet, and tail untouched 


design of hutches, feeders, nest boxes, and 
runways can be obtained from the breed- 
ers’ associations and from state or Federal 
agricultural agencies. 

Since you are creating wool, not flesh, 
the Angora’s diet will vary slightly from 
that given other rabbits. Give each two 
feedings a day, alfalfa in the morning, red 





Rabbits can be marked for identification by tattooing the 
ears with India ink. Here, this is being done with a pen- 
cil that has five sharp needles for puncturing the skin 
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a Back-Yard Rabbit Ranch 


oats or barley in the evening, for a total 
of two and a half ounces. It is better to 
use cut, dry alfalfa, of good quality only, 
to avoid scours or bloat. 

If you do not feed too heavily, the rab- 
bit will clean up his meal in twenty min- 
utes. Should he leave any of his food, the 
chances are that he is suffering from wool 
block in the intestines. To remove the 
block, give the rabbit one teaspoonful of 
mineral oil. If he is subject to block, ap- 
ply this remedy once a week. Should he 
not respond, and appear feverish, give 
two tablespoons of epsom salts and place 
him on the ground where he can exercise, 
giving a vegetable diet for three or four 
days. This treatment usually will bring 
him around. 

When ready to clip, place the Angora 
on a stand or stool with a top just large 
enough to permit the animal to sit without 
turning around. Brush thoroughly, using a 
stiff bristle brush, taking care to clean out 
all foreign matter. Part the wool down the 
center of the back. With an ordinary pair 
of well-sharpened, blunt-pointed scissors, 
start from the rear and work forward, tak- 
ing sections down and around the animal. 
Insert the lower jaw of the scissors near 
the end of the part and clip down this line, 
holding the upper part about half an inch 
from the animal’s hide. 

As you proceed, take care to separate 
the various grades of wool by length. This 
is particularly important, since the longer 
wool is worth about ten times as much as 
that in which long and short hairs are 
mixed. 

Continue clipping until you have fin- 
ished one side, turn the animal over and 
clip the opposite side, then the rump. Be 
























The woman in the picture above is 
wearing knit garments made from 
rabbit wool, and a fur piece from 
pelts. Right, spinning wool on a 
Swedish-type wheel to make yarn 
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very careful in clipping near 
the tail or you may cause an 
injury. 

If you have been clipping 
a breeding doe, you have 
now finished your task. 
Bucks and young § stock, 
however, may also be 
clipped on the belly and 
breast. To accomplish this, 
place the animal’s ears down 
over the shoulder, pick up 
gently both the ears and the 
loose shoulder skin, raise the 
animal, and rest its rump 
on the stool. Now proceed 
to clip, taking the wool first 
from the breast and then 
from the belly. If the An- 
gora becomes too active, 
hold it up by placing the skin 
of the forehead between 
your thumb and forefinger. 
After a little experience, 
you will find you can clip an 
Angora in six or seven min- 
utes. 

Since the fine wool may 
suffer from too much hand- 
ling, place each grade by 
hand in a separate recepta- 
cle. If it is to be stored for 
any length of time, it is bet- 
ter to use some good moth 
repellant. Do not press the wool down in 
the sacks or cans, but lay it in carefully. 
Tight packing frequently causes webbing, 
for the wool has a high felting capacity. 

The young may be clipped when eight 
to ten weeks old, and about every nine 
weeks thereafter, depending on the length 











On the scales are twelve ounces of wool, the average year’s 
yield from a single animal. Some produce nearly twice as much 


of wool you desire. Wool from two to 
two and a half inches long is worth about 
four dollars a pound, while that exceeding 
three inches will bring six dollars. Since 
an Angora produces, on an average, twelve 
ounces each year, and some up to twenty- 
three ounces, it is important to take the 
longest wool possible and preserve it in 
packing and shipping. 

Here are a few tips which will help you 
avoid mixing grades: Never clip ear tufts 
or furnishings on the face; never clip the 
wool underneath the feet; never clip ove 
a second time to make your job look bet 
ter, for this short wool is worthless. With 
a little experience, you will soon be doing 
a first-rate job of clipping. 

Hand-spinning this fine wool is quite 
practical as a hobby, and from it you can 
produce many articles of value, from 
scarfs to sweaters. The wool also takes 
dyes nicely, and will retain color from bet- 
ter grades of dye without fading. Use a 
spinning wheel of the Swedish type, spin 
ning the wool as it is clipped from the rab- 
bit in exactly the same way as sheep’s wool 
is spun. It is not necessary in hand-spin- 
ning to card the wool, as is required in 
high-speed commercial production of An- 
gora wool yarn. 

It is advisable to use raw wool 
from two to three inches in length. 
Long wool is easier to work and less 
apt to shed after spinning. It should 
be spun in a single strand, then 
double-twisted.. Because it is lighter 
and warmer than other yarns, this 
double twist will be found quite 
heavy enough for sweaters, baby 
garments, and hosiery; for any gar- 
ments, in (Continued on page 128) 
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Meter Gauges 
1 yAUY 
Sun’s Rays 
un’s Rays 
INNICENAMED a “sunburnometer,” a 
4 recording instrument developed by 
Prof. Walter S. Huxford and Prof. Robert 
Cashman of Northwestern University, 
measures the intensity of ultra-violet rays 
which cause sunburn. The device utilizes 
a new type of photo-electric cell which 
responds only to ultra-violet radiations, 
while special filters block the passage of 
longer and shorter light wave lengths. Al- 
though the apparatus was designed pri- 


; ai 

2 é % 

j ; 
Vi 


marily to determine the value of ultra-violet ° 
radiations given off by various therapeutic \Es 
lamps used in hospitals and medical clinics, Ver l/ \ 
it could be used by sun bathers at beaches _ y 


and other vacation resorts to test the burn- 
ing qualities of the sun, In the photo- 
graph at the right, rays emitted by an 
ultra-violet lamp are directed through a 
special system of filters onto the recording 
unit being adjusted by Prof. Huxford. 
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SKATE WHEELS ARE 
SELF-STEERING 


ROLLER SKATES of new de- 

sign have front wheels which 

. automatically steer them- 
’ selves in the direction of the 
skater’s movement as he leans 

to one side. Front and rear 

wheel trucks are connected to 

4 the skate chassis by coil 

j springs which “give” as the 
skater makes a turn. Since 
the wheels stay level at all 
times, skidding is said to be 
eliminated. 
















i 
Spring mount- 
ings of wheel 4 
POLARIZED LIGHT CLOTHES PUPPETS swechs sifow the 
= skater to lean to 
ALTHOUGH dressed in colorless cellulose material, puppets ap- one side while 
pear to be garbed in brilliantly tinted costumes on a novel all wheels re- 
marionette stage devised by Tony Sarg, famous New York artist. alle ; ail m9 
iy A , . “ ‘ : , Prounc ight, 
White light shining on the marionettes is changed into a myriad ow the front 
of lustrous hues by special polarizing screens (see page 72). wheels steer j 
3 
Jers of water, playing on the wheels of 
automobiles that pass the toll booths on 
the new Triborough Bric ge in New York 





City, ground static electricity to prevent 
shocks to drivers and toll collectors. Be- 
fore the pipes were installed, annoying 
shocks were often felt as coins changed 
hands. Electric charges now pass from the 
auto wheels through the water to the 
ground before the motorist places a coin 
in the collecting machine, as shown in the 
photograph at the right. 





USE RADIO STETHOSCOPE 


t 

| 

THROUGH a radio stethoscope, Russian 

medical men, on the ground, can listen to 
the heartbeats of an aviator miles above 

the earth, to determine the effect of alti- q 





tude and various flying conditions, 
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ELIEVED to be the smallest 
two-way radio of its type in ex- 
istence, a combined receiving and 
transmitting set developed by a New 
York inventor is housed in a shielded 
aluminum case only three inches 
high, three inches wide, and one and 
a half inches deep. The tiny trans- 
ceiver operates on ultra-short wave 
lengths of from three and a half to 
four meters, and has a transmitting 
output of approximately one tenth 
of a watt. Powered by pocket bat- 
teries that weigh only one pound, the 
set makes it possible to carry on a 
two-way telephone conversation 
over a distance of about a half mile. 
Complete with two fourteen-inch, rod- 
type antennas, the radio itself weighs only 
fourteen ounces. Flipping a small switch 
changes the set from a receiver to a trans- 
mitter, while the single tuning dial controls 
both transmitting and receiving frequen- 


Clamped in this viselike 
pen, a steer is held still 
for branding and dehorning 





TINY RADIO WEIGHS FOURTEEN OUNCES 





Midget radio transmitting and receiving 
set opened to show its parts. At right, 
the unit in use with rod antenna attached 


cies. The microphone is mounted 
on the side of the unit, and cords 
give a connection to the earphones 
and batteries. Slight modifications 
in the set, and increased power, 
raise its range to about five miles. 





HOLDING PEN SPEEDS CATTLE BRANDING 


A NOVEL holding machine on an Arizona 
ranch replaces conventional lassoing and 
tying of cattle for branding. When a steer 
is driven from a chute into the odd pen 
shown in the illustration, cowboys push a 
lever that forces the walls inward against 





MULTIPLE RIBBONS MAKE 
TYPEWRITER DUPLICATES 


WITH a new typewriter attachment, as 
many as four copies of a typed letter can 
be made at one time without the use of 
carbon paper. The device feeds a set of 
inked ribbons between the individual 
sheets of paper so that each copy is vir- 
tually an original. Duplicates made by the 
device are said to be free from smudges. 
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the sides of the animal, clamping it tightly 
in place. With the steer unable to kick or 
thrash about, ranch hands claim that it can 
be branded, sprayed, inoculated, and de- 
horned in less time than was formerly re- 
quired for the branding operation alone. 











BABY’S TEETHING RING 
HOLDS NURSING BOTTLE 


TEETHING RING and bottle holder are 
combined in a new nursery aid to mothers. 
Suspended from a baby’s crib or cradle by 
straps, the rubber ring holds the infant’s 
bottle at the correct feeding angle, thus 
eliminating the necessity for parental at- 
tention at meal times. When not in use as 
a bottle holder, the device presents a suit- 
able surface for cutting teeth. 





Teething ring in use for holding nursing bottle 


GAS PRIMES MOTORS FOR COLD STARTS 


AUTOMOBILE and 
airplane motors are 
easily started in zero 
weather with a new 
engine accessory just 
marketed. Attached 
to an engine intake 
manifold, the device 
primes the cylinders 
with propane gas, a 
highly combustible 
petroleum product. 
The inflow of the gas 
iscontrolled by atrig- 
ger, which is pressed 
for a few moments 
before the operator 
turns on the ignition 
and starter. The 
photograph shows a 
large portable unit 
designed for airports 
and large garages. 





A mechanic priming a plane’s motor with propane gas from a portable unit 





POCKET MAKE-UP KIT 
HAS FLASH LIGHT 


ALTHOUGH no larger than a conven- 
tional cigarette case, a new make-up kit 
for women contains ten separate articles. 
Compactly stored in the convenient unit 
are a mirror, rouge, powder, lipstick, tweez- 
ers, cigarettes, matches, pencil, paper, and 
small flash light. The light unit may be 
used to illuminate the face, or it can 
serve as an independent flash light. 









FLOATING DERRICK LAUNCHES VESSEL 


A derrick replaced the usual greased shipways in the launching of this 130-foot fishing trawler 


INsTEAD of sliding down greased ways, 
a large fishing trawler recently built in a 
Brooklyn, N. Y., shipyard was launched 
by one of the world’s largest floating der- 
ricks. Although the boat weighed more 
than 150 tons and measured nearly 130 
feet from stem to stern, the huge crane 
hoisted the craft from its construction 








Prof. R. H. Wheeler “writing a book” with pages four feet long and eighteen inches in width 


ODD INSTRUMENT TESTS CAR’S ENGINE 
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ailing motor, this device locates 
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Lt dial readings, the ex- 


LooKING like a ra- 
dio microphone, a new 
instrument detects the 
location of irregulari- 
ties that cause faulty 
operation of automo- 
bile engines. When 
the apparatus is con- - 
nected to the motor, 
variations in the vac- 
uum in the _ intake 
manifold are shown 
on a graduated dial. 
A second dial is set at 
a point indicating nor- 
mal motor operation; 
by comparing the two 


~ I 


{ 


act nature of the en- 
gine trouble can be 


the trouble determined. 








Automatic starter at- ter 
tached to a radiator hose 


cradle and deposited it in the water with 
hardly a splash. First of a series of new 
fishing boats to be constructed for a New 
England fishing company, the trawler is 
powered by Diesel motors and contains a 
specially insulated, nickel-lined fish hold 
to keep the fish as fresh as possible while 
the boat is bringing its catch into port. 


BOOK WRITTEN BY HAND 
WEIGHS 110 POUNDS 


For use as a research and reference 
guide, Prof. R. H. Wheeler, psychologist 
of the University of Kansas, is preparing 
the mammoth volume shown in the photo- 
graph at the left. Many hours of arduous 
research, writing, editing, and correcting 
were involved in the composition of the 
work, which was written by hand on pages 
four feet long and eighteen inches wide. 
The completed work, which is said to 
weigh 110 pounds, deals with the inter- 
relation of data in various fields. 


STARTS UP 
COLD MOTOR 
TO WARM IT 


ATTACHED to the 
radiator hose con- 
nection, a thermo- 
static device just 
marketed automati- 
cally starts an auto- 
mobile motor in cold 
weather to keep it 
warm and to pre- 
vent the water from 
freezing. When wa- 
temperature 
drops to a low point, 
the unit starts the 


motor; when warmed, the engine is shut off. 
Designed for cars parked outdoors or in un- 
heated garages, the apparatus works only when 
both ignition and car doors are locked. 
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NOVEL GREENHOUSE IS MODERNISTIC 


RESEMBLING a giant diamond set on a polished table, a 


STUDENTS at North- 
western 
Evanston, IIl., 
their voices on phono- 
graph disks in order to 
analyze and correct 
their speech. Dr. Paul 
Moore, director of the 
School of Speech at the 
University, explains that 
a speaker’s voice gen- 
erally sounds higher in 
pitch to other people 
than it does to himself. 
By recording his voice 
and studying its indi- 
vidual characteristics, a 
student is able to cor- 
rect defects not only in 
pitch but also in enun- 
ciation and tonal quali- 
ty. Records made at va- 
rious intervals may be 
used to detect changes 
in speech. 


: modernistic greenhouse has just been opened in Forest Park, 


St. Louis, Mo. Supported on curved metal arches like those 
used in dirigible hangars, the walls of the conservatory are 
made of large rectangular sections of glass held in place by 
vertical metal columns. At. the time of the opening, spot- 
lights in the interior bathed the structure in a brilliant glow, 
which was mirrored in the waters of an adjacent pond. Archi- 
tects state that the modernistic design of the glass conserva- 





tory is unique. 








TESTS CAR HEADLIGHTS 


AUTOMOBILE headlights can be tested in 
either daylight or darkness with a new 
portable electrical device just introduced. 
Held against the headlight lens, the ball- 
shaped apparatus utilizes a photo-electric 
cell to register headlight intensity on a 
small meter. A second meter records the 
P voltage of the car battery. 
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“Fingers’’ hold phone at the proper angle 


HUGE TANKS 


WASH PRINTS 


FOR MURALS 


GIANT photo- 
graphic prints used 
in making mural 
decorations are 
washed in mammoth 
tanks just installed 
in a Chicago, IIl., 
photographic plant. 
By looping the print, 
each tank can ac- 
commodate a posi- 
tive forty-two inches 
wide and twenty-five 
feet long. Filtered 
water flows through 
the 114-gallon con- 
tainers, which are 
made of stainless 
steel that is said to 
resist chemical ac- 
tion and.-prevent 
chemical contamina- 
tion of the water 
during the process 
of washing the pho- 
tographic prints. 


VOICE RECORDINGS HELP CORRECT SPEECH 


University, 
record 





College student making a recording of her voice 


“ARTIFICIAL MOUTH” TESTS TELEPHONES 


TELEPHONE transmit- 
ters are tested with an 
“artificial mouth” recent- 
ly developed by telephone 
engineers. Dial tones, 
voice, and sounds of vary- 
ing frequency are pro- 
duced in a special high- 
fidelity loudspeaker and 
directed into the trans- 
mitter. By comparing the 
known sound volume pro- 
duced by the loudspeaker 
with that picked up by 
the phone transmitter, 
the efficiency of the lat- 
ter instrument can be ac- 
curately determined. 





Photographic prints twenty-five feet long are washed in these big tanks 










Boys Build Battleships 


IN NAVY-YARD APPRENTICE SCHOOLS 


By KENNETH M. SWEZEY 


N A dozen navy yards and stations 
of the United States, from Ports- 
mouth, N. H., to Cavite in the 
Philippine Islands, the Federal Gov- 
ernment is conducting one of the least 
known, yet one of the most unique and 
thrilling, vocational-training institutions 
in the world. In the Navy Yard Appren- 
tice Schools, more than 1,000 picked 
American boys work on projects ranging 
from hammocks and lifeboats to great 
bombing planes, sixteen-inch guns, Coast 
Guard cutters, and 10,000-ton cruisers. 
Not merely students, but mechanics 
working on actual construction, Navy 
Yard apprentices are paid while they 
learn. Thirty-two hours a week they work 
in machine shops, mold lofts, foundries, 
aircraft factories, and on ships and ship- 
ways. The remaining eight hours they 
spend in classrooms, studying mathemat- 
ics, drawings, English, and the theoreti- 
cal foundations of their chosen trades. 
For four years this intensive training, 
blending “learning by doing” with the most 
advanced programs of related mental in- 
struction, goes on. At the end of that 
time, apprentices who have “made the 
grade” are given certificates of service, 
and their apprenticeship comes to an end. 
Now recognized artisans, rating third- 
class mechanics’ pay averaging more than 


How navy-yard apprentices learn by 
doing: Above, a student boat builder at 
work on a whaleboat; in circle, an em- 
bryo coppersmith forming the back for 


large exhaust pipe; right, boys re- 
ceiving instruction in mechanical draw- 
ing in a classroom at the Brooklyn 


Navy Yard school fer 


apprentices 


six dollars a day, their further advance- 
ment is limited only by character and 
ability. Hundreds of apprentice-school 
graduates have climbed to positions re- 
quiring skill and high responsibility. As 
first-class mechanics, estimators, shop mas- 
ters and office executives, earning wages 
up to more than $5,000 a year, these men 
form the backbone of the navy-yard 
civilian personnel, the men who are build- 
ing the amazing new ships, armament, and 
aircraft of the United States Navy. 
Although apprentice schools in the mod- 
ern manner are creations of the last twen- 
ty-five years, apprentice training for naval 
shipbuilders has a long history. Joshua 
Humphreys himself, the pioneer naval 
builder of the United States, began his 
career at fourteen as an apprentice in 
Penrose’s shipyards, on the Delaware 
River. In the construction of every ves- 
sel built in the navy yards of the United 
States since the days of the U.S.S. Con- 
stitution, apprentices have had a_ hand. 
From the building of the shipways to the 
























varnishing of the main truck, from the 
laying of steel keels to the casting of pro- 
pellers and the making of boilers, appren- 
tices, under the guidance of expert me- 
chanics, have performed an important 
part of the skilled workmanship. 

When the 10,000-ton cruisers Philadel- 
phia and Brooklyn slid down the ways in 
the yards whose names they bear, a few 
weeks ago, thousands of hours of appren- 
tice labor had helped in their making. Ap- 
prentice ship fitters helped lay out tem- 
plates in the mold loft, form framing and 
plating in the shops, work on the actual 
construction; apprentice shipwrights laid 
decking, made wooden spars, applied in- 
terior woodwork; apprentice electricians 
wound motors, wired the cruisers for light, 
power, and signaling systems; apprentice 
boiler makers tubed boilers, made tanks, 
welded huge flues. 

Before these cruisers are finally ready 
to sail, boats, propellers, guns, paint, pip- 
ing, awnings, hammocks, and even flags, 
will all have been projects in the training 
of the future master builders of the Navy. 

In the time of Joshua Humphreys, ship- 
yard craftsmen were allowed to select 
their own apprentices and to bring them 
to work with them under private con- 
tracts of apprenticeship. In 1852, 
John P. Kennedy, then Secretary of 
the Navy, abolished this practice and 
made apprentices wards of the Navy 
Department, selected for fitness by a 
board of examiners and given sys- 
tematic training by competent in- 
structors. 

The modern apprentice-school sys- 
tem, however, with its classrooms and 
related mental training, has been a 
development brought about by the 
era of steel dreadnoughts driven by 
steam. In the days of sails and wood- 
en ships, a strong arm and a careful 
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A student adjusting an airplane 
engine. Right, boys assembling 
the fuselage of a fast Navy plane 







eye, mixed with common 
sense and a dab of the 
“three R’s,”’ made good ma- 
terial for any of the few 
shipbuilding trades. The com- 
ing of steel and steam 
changed all this. Almost ov- 
ernight, shipbuilding became 
a complex science demand- 
ing several dozen new skills, 
backed by first-rate techni- 
cal knowledge. 

At first, night trade schools 
were called upon to supply the supple- 
mentary theoretical training. In 1912, to 
meet more fully the varied and specialized 
needs of shipyard workers, the Navy De- 
partment authorized the establishment of 
regular schools right in the yards. The 
passage of the Smith-Hughes Act, in 1917, 
providing Government funds to be used 
toward the salaries of teachers in voca- 
tional-training schools, permitted the 
schools to be brought to a still higher 
standard of efficiency. By virtue of this 
Act, local Boards of Education were en- 
abled to cooperate with the Navy De- 
partment by supplying experienced teachers. 

Apprentice schools are now in full op- 
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All boys who complete 
their courses are giv- 
en these certificates 
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eration in the navy yards and stations at 
Portsmouth, N. H.; Boston, Mass.; New 
York, N. Y.; Philadelphia, Pa.; Washing- 
ton, D. C.; Norfolk, Va.; Charleston, 
S. C.; Mare Island, Calif.; Puget Sound, 
Wash.; Pearl Harbor, Hawaii; Cavite, 
Philippine Islands; and the Naval Tor- 
pedo Station, Newport, R. I. Apprentices 
for trades in the Naval Gun Factory at 


Washington, D. C., and the Naval Aircraft 
Factory, at Philadelphia, Pa., also are 
trained in the schools of their respective 
yards. 

The amazing complexity of modern 


















The U.S.S. Philadelphia, one of 
Uncle Sam’s new cruisers built 
with the help of navy-yard ap- 
prentices, before her launching 
at the Philadelphia Navy Yard 


naval construction is demon- 
strated by the number of 
trades offered apprentices. 
Not only may these boys 
learn to be expert shipwrights, 
molders, blacksmiths, paint- 
ers, coppersmiths, boat build- 
ers, and sail makers—tradi- 
tional shipbuilding trades— 
but they may train to become 
airplane mechanics, electri- 
cians, boiler makers, sheet- 
metal workers, ship fitters, 
pattern makers, plumbers, pipe fitters, ma- 
chinists, diesinkers, or joiners. 

To be eligible for admission to one of 
these schools, a boy must be between 
sixteen and twenty-two years old, a citi- 
zen of the United States, physically sound, 
mentally capable, and in good _ health. 
Whenever more eligibles are needed, ex- 
aminations are held by the U.S. Civil 
Service Commission. These consist of 
written tests relating to the trades con- 
cerned. According to ratings received in 
these examinations, candidates are called 
to fill apprentice vacancies, which occur 
in July and December immediately follow- 
ing the semi- (Continued on page 127) 


a7 














Knocked-down glider attached t 


SYNCHRONIZER TIMES CAMERA SHUTTER 





RB’ USING a new synchronizing device 
invented by General Electric engineers, 
photographers who take action pictures by 
phototlash light can set their shutters to 
open at the precise moment when light 
from the flash bulb is at its brightest. This 
pe rmits tully exposed negatives at speeds 
up to 1/200th of a second 
The device consists of a small metal 
drum with a round opening in either end 
and a piece of cut film held in a compart 
ment on one side of the curved outer hous- 
ing. When the trigger of the flash gun, 
operating the shutter and setting off th 
flash bulb, is presse d, light from the photo- 
flash bulb enters one end of the drum 
while rays from a phototlood lamp back of 
the camera pass through the lens and shut- 
ter into the other end of the drum. Re 
flected onto the film by prisms and a 
spinning rotor, the light rays from both 
sources produce parallel tracks, one short 
and one long, on the film. This shows just 
when the shutter is opening in relation to 
the peak light of the flash. The shutter- 
release mechanism on the flash gun can 
then be adjusted until the shutter opens 
at the moment of highest light intensity. 


» cable car for trip to mountain sun mit 


CABLE CAR 
TO PEAK 


IN ORDER to gain 
the greatest possible 
altitude for a take- 
off, Austrian flying 
Jen enthusiasts recently 
transported their 
glider to the top of 
a 4,000-foot moun- 
tain peak by means 
of a cable railway. 
With the machine 























mantled, its wings 
were strapped to the 
bottom of the cable 
car and its fuselage 
to the side. At the 
summit, the sections 
were detached, and 
the glider was assem- 
bled and launched. 
The high start gave 
the pilot an oppor- 
tunity to seek favor- 
able air currents 
that would prolong 
his flight. 


Light from a flood 

lamp placed behind 

the camera passes 

through the shut- 

ter and leaves a ‘ies , 
record on a film ; Peak oF 


Seurtee / 
for comparison Rucons Bad 
with a light track oe 


made by the flash 
bulb, as at right 


TRICYCLE RUNS ON AIR 


COMPRESSED AIR drives a tric y¢ le of odd 
design developed as an experimental fore- 
runner to a projected air-powered auto- 
mobile. The vehicle’s engine pistons are 
driven by air pressure piped from a metal 
storage tank. A proposed six-cylinder, air- 
powe red car de- 
signed on the same 
principle will have 
air compressors re- 
placing convention- 
al springs to gen- 
erate “fuel” for the 
air motor as they 
are operated by 
bumps in the road. 


GLIDER RIDES 


completely dis-* 













Homemade snowplow in use for clearing walk 


HOMEMADE SNOWPLOW 
IS ELECTRIC 


UTILIZING a small electric motor sal- 
vaged from a washing machine, Lewis Lar- 
sen of Minneapolis, Minn., constructed the 
homemade snowplow shown in the photo- 
graph above. When it is pushed along the 
sidewalk, a metal apron on the machine 
scoops up snow and feeds it to whirling, 
motor-driven metal blades which force it 
out through an adjustable chute. An eight- 
een-inch swath can be cleared at one time. 





STRETCHES TIGHT SHOES 


SHoes can be stretched at any point 
where they are tight with a new device. 
Made of metal, the adjustable shoe 
stretcher has a double sole which can be 
fitted to any width shoe; turning a thumb- 
screw forces forward an adjustable lever 
with a bulb-shaped end, and stretches the 
leather at the desired spot. The device 
can be used with shoes of any size. 










Motive power for this odd 
cycle is supplied by com- 
pressed air from a _ tank 
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OWERED by a standard low-priced 

automobile engine, one of the latest 
types of “flivver” airplanes was recently 
delivered for inspection to U. S. Depart- 
ment of Commerce officials in Washing- 
ton, D.C. Developed by Hayden Campbell 
of St. Joseph, Mo., to bring the airplane 
into a lower price range, the craft has a 
wing spread of thirty-six feet and is said 
to average about sixteen miles to a gallon 


BLAST 1,000,000-TON MARBLE BLOCK 


WEIGHING more than 7,000 times as much as a modern steam 
locomotive, a gigantic block of marble was recently blasted from 
a famous Italian quarry in one piece. Dislodging the 1,000,000- 
ton chunk of stone required the simultaneous explosion of 120 
heavy charges of dynamite. It is estimated that it will take 2,000 
workmen six years to cut up the marble into standard sections 


for shipment to foreign countries. 


Spectators watching as the explosion of 120 heavy charges of dynamite 





This inexpensive 
small plane is 
powered by the 
automobile en- 
gine shown inthe 
picture at right 


of gasoline. Of all-metal construction, the 
pusher-type plane is equipped with a for- 
ward landing wheel to prevent inexpert 
pilots from “nosing over” the plane on 


Employees’ sig- 
natures on tape 
are matched with 
the time record 


chopped a 1,000,000-ton chunk of marble from an Italian mountain side 
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Streamline golf club, compared with 
a driver of more conventional design 


TIME CLOCK IS TAMPERPROOF 


A TAMPERPROOF time clock recently 
introduced for factories and_ offices 
prevents employees from “checking 
in” absent or tardy friends. When an 
employee presses a button, the ma- 
chine prints the day, hour, and min- 
ute on a continuous paper tape. The 
printed section automatically moves 
into alignment with 
aperture through which the worker 
signs his name on the face of the tape. 







































rough ground. Cruising at ninety-five 
miles an hour, the craft will reach a top 
speed of 112 miles an hour, It can take 
off with a run of 350 feet. 


STREAMLINE CLUB 
AIDS GOLF DRIVE 


SCIENCE has streamlined the 
golf club. Designed by a golf- 
playing physicist, a new club is 
shaped like a bullet to decrease 
air resistance during the goli- 
er’s swing, thus letting the club 
head strike the ball with greater 
velocity. Average golfers using 
the new club are said to have 
increased the distance of their 
drives from ten to fifteen yards. 
As proof of the value of stream- 
lining, it is pointed out that, in 
driving, an ordinary player 
swings a conventional driver at 
a maximum velocity of about 
100 miles an hour, while an ex- 
pert’s club head may reach as 
high as 120 miles an hour, 
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RB! ILT to resemble a toboggan, a unique 
water sled constructed by John W. 
Greenwood of Oakland, Calif., skims over 
the water at a top speed of thirty-two 





LARGEST AND SMALLEST 
HARMONICAS COMPARED 


Wuart are believed to be the largest 
and smallest harmonicas in the world are 
displayed in the photograph above. The 
small mouth organ has only the tones of 
1 single octave while the larger one has a 
range equal to that of a full-size piano. 


GAUGE SHOWS WHEN CONCRETE IS DRY 


TO DETERMINE when new concrete has 
dried sufficiently for wooden flooring to 
be laid over it, Government experts have 
developed an instrument consisting of a 
humidity gauge set in a moisture-tight, 
disk-shaped shield. When 
the shield is laid ove: 
concrete, the gauge re 
sponds to moisture 


evaporation, showing 


whether flooring can be 

laid without danger of / 

swelling and buckling » 
he device is shown in nag 


use at the right 


Outboard Drives 
Odd Water Sled 











miles an hour. The craft weighs only 
sixty-five pounds, including its fourteen- 
horsepower outboard motor, which is 
clamped in a notch cut out of the stern 


COLLECTION OF 
OLD WATCHES 
SEEKS AN OWNER 


FoUR HUNDRED watches 
of various sizes and types 
were included in the estate 
of Joseph Vlasek, who died 
in Los Angeles, Calif., re- 
cently without leaving a will. 
Temporarily held by a pub- 
lic administrator. the time- 
pieces are mostly antiques, 
some dating as far back as 
the end of the seventeenth 
century. One of the most 
valuable of the watches in 
the collection was made in — 
1700 by James Lloyd, a well 
known watchmaker of Lon- me 
don, England. If no heirs 
put in an appearance to 
claim the 400 valuable 
watches, the collection may 
be offered for sale to a 
public museum, 


- In a wreck, spokes bend to prevent injury 











John W. Greenwood, of Oakland, Calif., 
on his outboard-powered water sled. At 
left, a close-up of the unique craft 


of the hull. The operator lies prone on 
the deck and steers the craft sled-fashion 
with a crossbar that is connected to the 
steering mechanism of the motor by means 
of ropes. The toboggan effect of the un- 
usual water sled is heightened by a low 
railing which runs along either side of 
the deck. It is said that the water sled 
handles easily on sharp turns and gives 
as thrilling a ride as a real sled. 


vs 


#4 


A collector’s death left these 400 antique watches unclaimed 


SPRINGS MAKE 
WHEEL SAFE 


STEEL SPRINGS replace 
solid spokes in a new 
safety steering wheel 
that can be attached to 
the steering post of 
any automobile. In case 
of a serious accident, 
the springs bend and 
“give,” preventing the 
wheel rim from injur- 
ing the driver. In or- 
dinary driving, they are 
said to cushion road 


sho¢ ks. 


POPULAR 





SCIENCE MONTHLY 









‘ 











i 
K 


aA 


— 











RSs led 2 we A 





4 
& 


ek: ACRE tata 


* 


ae 














Ant Homes Show Insect Life 


IVE MILLION live harvester ants, captured with 

spoons, inhabit 50,000 miniature ‘villages’ con- 
structed by a Monterey Park, Calif., craftsman and 
workmen under his direction. Inspired by his own ob- 
servation of the insects at work near his home, he has 
designed ant houses with glass walls that expose to view 
all the underground activities of the insect colony. The 
narrow inclosures of wood and glass contain earth that 
has been screened, moistened, and 
packed tightly to prevent cave-ins 
when the ants start tunneling. Gayly 
painted cut-outs, representing homes 
and buildings, add a decorative 
touch. From ten to 200 ants 
are placed in each “village,” ac- 
cording to its size. Food is pro- 
vided by weed seeds mixed with 
the earth, and a medicine drop- 
per applies moisture, as needed, 
to a sponge which serves as a 
reservoir. Through the trans- 
parent walls, observers can 
watch the ants dig burrows, 
build rooms, store food, care 
for their young, fight battles, 
and bury their dead. The har- 
vester ant is specially suited 
for use in the man-made insect 
colonies because it does not at- 
tack wood, and therefore can- 
not destroy the many wooden 
parts of the “village.” 


PIPES BRING GAS 1,200 MILES 





This valve controls the supply of natural gas 
piped to Detroit, Mich., from Texas. A section 
of the 1,200-mile line is pictured at the right 


WITH the completion of the longest gas 

pipe line in the world, Detroit, Mich. 
becomes the latest great city to enjoy the 
advantages of natural gas. The conduit 
delivers 60,000,000 cubic feet a day, piped 
across the country under high pressure 
from wells in the Panhandle region of 
Texas. Detroit’s 1,500,000 gas-burning ap- 
pliances, which formerly consumed manu- 
factured gas, had to be fitted with new 
burners at a cost of $2,000,000 to the local 
gas company, but it is expected that in- 
creased consumption will soon offset the 
outlay. Natural gas costs the householder 
less for each cubic foot and contains twice 
as much heat as manufactured gas. 
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Screened earth 
being poured be- 
tween panes of 
glass to form an 
ant ‘‘village.’’ 
At left, captur- 
ing ants in a 
spoon. Right, 
the completed 
“village” is sup- 
plied with wa- 
ter through a 
medicine drop- 
per, and with 
seeds for food 















































WRENCH HAS PRESSURE GAUGE 


WHEN is a nut tight? A new socket wrench with 
a built-in dial, which shows the exact amount of pres- 
sure being applied, eliminates the uncertainty of de- 
pending upon a sense of “feel.” The tool is declared 
especially useful when all the nuts on a single job are 
to be adjusted uniformly, as in tightening the studs 
of a reconditioned cylinder head for an automobile 
motor. Turning each nut until the dial registers a de 
sired tension avoids distorting the block, which would 
cause improper piston clearances that result in low 


engine efficiency. 


PORTABLE PHONES USE 
LIGHTING CIRCUIT 


A COMPLETE, portable com- 
munication system for home, 
ofi.ce, or factory is provided by 
a pair of telephones of new de- 
sign which require no intercon- 
necting wires. When the radio- 
like instruments are plugged in- 
to any convenient light sock- 
ets or wall outlets, each one 
becomes a combination trans- 
mitter and receiver, the wires 
of the electric-lighting system 
serving as the transmission line. 
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Sixteen Men 
Ride Under 
Plane’s Wing 


ORIGINALLY designed as a two-seater, a 
small Russian biplane has been remodeled 
into an emergency transport capable of 
carrying sixteen passengers. Eight men 
slide into compartments constructed on 
the underside of each lower wing, and are 
protected by a_ hinged, streamline wind 
screen. The experimental craft was de- 
veloped as an aid to the Soviet military 
xperiment of flying parachute-equipped 
troops behind enemy lines (P.S.M., Feb., 
36, p. 38), and also as a possible means 
of transporting freight economically. In a 
test flight, the unique transport is said to 


have reached a speed of 180 miles an hour. 





MOUSE SINGS ON RADIO 


BILLED as the singing mouse, Minnie, a 
pet at an Illinois children’s home, recently 
broadcast her musical squeaking from a 
Chicago, radio station. The gifted rodent, 
whose ability to make veoicelike sounds 
has interested zoologists, was placed in a 
glass cage with the studio microphone sus- 
pr nded above its pe rforated top. 


MAGNIFIED more than 1,000 times, 
stills taken from slow-motion moving 
pictures made by Dr. Warren H. Lewis 
of the Carnegie Institution, Washington, 
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tack two pieces of dead tissue 





MOVIES SHOW HOW 


| A white blood cell about to at- 9 Two minutes later: It has taken 
the dead 





TELEPHONE POLES TELESCOPE 


WEIGHING less than one third as much as con- 
ventional wooden types, new telescoping poles 
for telegraph, power, and telephone lines are 
made of lightweight steel. Elliptical in shape, the poles are 
made in standard sections of varying diameter which can 
be jointed together to form shafts of any desired height. 


Sections of telescoping metal 
pole nested for carrying and, 
left, being raised by one man 


CELLS IN BLOOD REMOVE DEAD TISSUE 


D. C., show how the white cells in human _ to any bruised or diseased spot to attack 
blood swallow up and destroy pieces of | and destroy bacteria, waste, or damaged 
dead tissue in the blood stream. Living _ tissue, by the process of digestion shown 
in a free state, the macrophage cells rush in the series of photographs below. 





Twelve minutes later: The waste 
cells within its walls cells are much reduced in size dead cells have been digested 


Eighteen minutes later: The two 
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 EYES---THE EAGLE, 

© LIKE ALL OTHER BIRDS, 
HAS A TRANSPARENT 
THIRD LID FOR 
EACH EYE. WORKING 
LIKE A CAMERA 
SHUTTER,IT KEEPS 
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FISH, on THE OTHER HAND, DO NOT NEED FYEBROWS OR EVELIOS, 

EITHER TRANSPARENT OR OPAQUEZY WHERE THEY LIVE, THERE 

IS NO GLARING LIGHT, AND THE TRANSPARENT CUSHION OF WATER 
GUARDS THEIR EYES FROM DIRT AND INJURY 
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SUBMARINE PERISCOPES ARE 
OLD stuFF TO THE FROGSJ His 
EYES ARE SET 'N BUMPS THAT 
STICK OUT OF THE TOP OF HIS 
HEAD, SO THAT HE CAN KEEP 
HIS BODY HIDDEN UNDER 
WATER WHILE WATCHING FOR 
FOOD OR DANGERS 
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THe SNAKE, A,B 
TOO,HAS A TRANS- he 
PARENT EYE SHIELD /| 
ACLEAR, HORNY | 
WINOOW PANE ; "7 \o~s 
THAT PROTECTS 
ITS EYES FROM y 

RPRIERS AND DIRT 


AS IT CRAWLS 
OVER THE GROUND. Whuar MAKES A FLY SO HARD TOHIT IS THE 





IT SHEDS THIS FACT THAT HE HAS AN ALL-SEEING EYES ON 
EYE PLATE WITH EITHER SIDE OF HIS HEAD 15 A CLUSTER CONTAIN- 
ITS skin 4 ING THOUSANDS OF EYES, EACH FOCUSED IN A 
DIFFERENT DIRECTION J THE DRAGON FLY Has 
A BATTERY OF 13,000 EVES S | 
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FOOLPROOF SHAKERS. No danger 
of mistaking pepper for salt with these 
new shakers made of aluminum with 
bases of a plastic material. The perfor- 
ations in the top of the salt shaker form 
an ‘“‘S"’ and those on the pepper a “P”’ 
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REFRIGERATOR FOOD SAVER. A set of 
three food containers that fit in a sliding 
tray is a handy feature of a new refrigerator. 
The arrangement makes it possible to keep 
left-overs in a minimum of space. Another 
compartment holds fruits and vegetables 


MILK-BOTTLE COVER. Placed over a bottle of 
milk at the time of delivery, the insulated cover 
shown at the right locks around the bottle and pro- 
tects it from animals, dirt, and extreme cold or 
heat. Pressing a handy lever releases the bottle 


SERVES SIRUP 
WITHOUT MESS 


Sirup, catchup, honey, and 
similar liquids are served 
neatly with the dispenser 
pictured at the right. When 
a lever is pressed, the liq- 





FRUIT-JUICE EXTRACTOR. When a half uid comes out at the bottom. 
lemon or orange is placed in the rounded bowl After using, the bowl is put 
of this device, the spring handle is squeezed in the receptacle also shown 


to press the wire reamer against the fruit 
Turning the handle extracts the juice, which 


is poured out by tilting the bowl as shown 
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CINNAMON MIXING STICKS. Used 
instead of the familiar glass rods, select- 
ed sticks of cinnamon give’ added fla- 
vor to drinks stirred with them. They are 
said to last for a surprisingly long time 
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~ “SXTENSION TABLE OUTLET 


| gf, 

| ~~ plian is provided by the portable 
?% 
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“A handy outlet for electrical table ap- 
“stand seen at the right. Several wires 
“ean be connected to it without tangling. 
t also is specially useful for ironing 








MAKES FOAM FOR CLEANING. With 
the appliance illustrated below, a stiff, 
lathery, ‘“dry’’ foam is produced for clean- 
ing woodwork, upholstery, carpets, and 
many other things. A special fluid is put 
into the jar and a hand pump works up the 
lather, which is forced out at the nozzle 
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BASKET CASTERS 


Baskets used to hold 
laundry and similar 
heavy loads can be 
fitted with casters 
by means of a device 
pictured at the right. 
An adjustable frame, 
clamped to the bottom 
of the basket, bears 
four sturdy casters 


DEEP-WELL 
ELECTRIC 
COOKER 


Supplied as part of 
the equipment of a 
new electric range, 
this portable cook- 
er can be used to 
prepare a complete 
meal anywhere that 
power is available. 
When not in use, it 
is kept in a drawer 
of the range, as 
illustrated above 
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LAMP HAS OUTLET IN BASE 


An outlet in the base of the table lamp 
below provides a handy place to plug in 
a table radio, curling iron, vacuum clean 
er, or other electrical appliance. The out- 
let does not mar the lamp’s appearance 






























F YOU could fly in an interplanetary 
rocket to Saturn you would see a 
remarkable spectacle as your craft 
approached the “ringed planet” of 
system. The gigantic ring ot 
particles encircling the planet 
would loom high into 

as you came within 50,000 
would become a great wedge 
of light extending up from Saturn's hori- 
zon. Th light would be, of 
one end of a long oval, formed by 
Saturn's ring, when seen in sharp _per- 
spective 

li, as many believe, our 
sun also is surrounded by an enormous 
flat ring of meteoric dust, with the earth 
near 1 might expect to see a 
similar oval wedge in our sky after dark 
or before sunrise—as we 
side of the ring. And 
this is exactly what we do see, if we look 
for it! This luminous wedge is called the 
“zodiacal light,’ and its appearance in the 
earth’s sky is shown in one of the illus- 
trations. 

\ simple experiment will explain the 
ring’s shape, as seen from the earth, still 
more clearly 

lo represent the ring, or disk, of dust 
lying in the ecliptic plane around the sun 
I spattered some white water-color paint 
upon a large pane of window glass. When 
I held this pane (representing the plane 
of the earth’s orbit around the sun) edge 
wise, and looked across the ring of paint 
in perspective small ball 


our sola 
meteor 
seen from its edge 
the sky, and 


miles or so 


wedge ol 


course 


astronomers 


its edge, we 


look across one 
as a matter ot tact, 


and across a 


glued to the glass to represent the earth, 
an arc of the ring became wedge-shaped 





IS OUR SUN SURROUNDED BY 
A DUST RING LIKE SATURN’S? 


The most common theory to ac- 
count for the weird glow seen in 
the plane of the ecliptic is that ° 
the sun has a disk of meteoric 
particles like the “rings” of 
Saturn, shown at extreme left 
as they would appear from an 
imaginary rocket ship. By spat- 
tering a pane of glass with paint 
and sighting across a miniature 
earth, as illustrated, you can see 
a replica of the “zodiacal light’’ 
as in the inset. Above, the light 
itself as seen from a ship at sea 


the Sky 








t{ASY EXPERIMENTS DEMONSTRATE 


*ZODIACAL LIGHT’ and ‘COUNTERGLOW’ 


and strongly resembled the zodiacal light 
cone seen on the earth’s horizon after 
dark. The small inset in the photograph 
illustrating this experiment was taken 
across the ring of paint on the pane of 
and forms an interesting compari- 
son with the ring of Saturn and the zodi- 
acal light. 

If you have never observed the zodiacal 
light, you must know both where to look 
and when to look, for it is not always 
visible as plainly in north temperate lati- 
tudes as it is in the tropics. 

In lands near the equator, where the 
sun's path rises at a very high angle with 
the horizon, the oval cone of light streams 
up clear of the horizon’s haze every night, 
and is plainly visible after dark. But in 
the latitude of New York, where the 
ecliptic often is at a low angle, even a 
thin layer of mist will hide the glow. 
Accordingly, you must look for the faint, 
luminous wedge in the western sky after 
sunset from February to April, and in 
the eastern sky before dawn from August 
to October, when the sun rises at a great- 
er slant to the horizon. 

If the night is very clear, and the moon 
absent, you may see both the eastern 
and western wedges at once, with their 


By 
Gaylord Johnson 


glass, 


tips connected clear across the sky by a 
faint band of light, six or eight times the 
width of the moon. Under these condi- 
tions you will probably also see the 
‘“counterglow” as an oval enlargement of 
the band, something like the gem on a ring. 

The counterglow, or “Gegenschein,” is 
usually round or oval and varies in size 
It is a very faint nebulous patch, so faint 
that even near-by bright stars or planets 
can make it become entirely invisible. 

The counterglow is so named because 
it is always exactly “counter,” or opposite, 
to the sun. Accordingly, it goes the round ‘ 
of the zodiacal constellations once every 
year. In the latitude of New York, it is 
best seen in September and October, when 
its ghostly shape appears in the constella- 
tions of Aquarius and Pisces. It can never 
be seen in June or December, because it 
is then crossing the Milky Way, whose 
light drowns it completely. 

This strange ghost of the sky has been 
explained by several theories, two of which 
can be illustrated by simple experiments 
with everyday materials. 

The first requires only a strip of tin 
or silvered cardboard. If you stand with 
your back squarely to an unshaded lamp 
bulb, as shown in one of the photographs, 
and bend the strip of shiny metal or card- 
board into an arc, you will see the re- 
flection of the lamp very strongly at the 
spot that is directly in front of you and in 
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WHERE TO LOOK FOR THE COUNTERGLOW THROUGHOUT THE YEAR 
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line with both your eye and the lamp. 

This experiment shows how the light 
of the sun is thought to be reflected from 
a ring of meteoric dust lying between the 
orbits of Mars and Jupiter, thus forming 
the counterglow. The bent silver paper 
or tin strip represents part of the ring 
of meteors, and the luminous reflections 
opposite the lamp, the counterglow oppo- 
site the sun. 

The same astronomers who believe that 
the zodiacal light is caused by the sun’s 
light reflected from a giant disk of me- 
teors within the earth’s orbit, think that 
the counterglow is produced by light re- 
flected back from a ring of meteoric dust 
far outside of its path. 

Some interesting calculations recently 
made by astronomers at Mount Wilson, in 
California, show what a surprisingly small 
number of meteoric particles would be 
necessary to produce the ghostly spectre 
of the zodiacal light. The phenomenon 
would be accounted for if, inside the 
earth’s orbit, there were particles only one 
millimeter in diameter, at an average dis- 
tance of about five miles apart! 

This all sounds very convincing, but 
there is another entirely different theory 
to be considered. It was advanced by the 
late Prof. E. E. Barnard, one of the fore- 
most authorities in modern astronomy. 

Professor Barnard denied the theory 
of meteoric rings entirely. Instead, he 
contended that the zodiacal light, counter- 
glow, and zodiacal bands are all produced 
by simple extension of twilight. The sun’s 
rays, he explained, are merely bent through 
the atmosphere on the dark half of our 
globe. 

At the point exactly opposite the sun, 
the rays of diffused light, meeting from 
all directions, produce the brighter area 
called the counterglow, in the same way 
that the beams of two flash lights, cross- 
ing, produce a more luminous spot where 
their rays join. 

When I tried to think of simple ma- 
terials for testing and illustrating Bar- 
nard’s theory, I hit upon a spherical beer 
glass and a rubber ball about a half inch 
MARCH, 


1937 


Pegasus 


Sept.4 





4 


rT 


Antares 
S CAPRICORNUS | {KETSCORPIO 
SAGITTARIUS ] 


Aug. July 4 June 4 





This chart of the zo- 
diac gives the place 
of the counterglow 
at various times in 
the year. To illus- 
trate this faint patch 
of light seen in the 
sky on the opposite 
side of the earth 
from the sun, hold 
a strip of shiny tin 
or silver paper 
curved as seen at 
the left, with a light 
behind your head. 
The surface of the 
metal will reflect 
the light like the 
supposed ring of me- 
teoric particles out- 
side the earth’s or- 
bit. At right is the 


actual counterglow 
, _ psn BALL ON 
smaller in diameter. To “TRIPOD 


cut off reflected light from 
the stem and base, I stuck 
a disk of blackened adhe- 
sive tape inside the bot- 
tom ot the glass and 
wound a band of black 
paper around the stem. 
Three pins, stuck into the 
ball like the legs of a tri- 
pod, supported it inside 
the glass so that a quarter- 
inch space was left 
all around, and this 
space was filled with 
water. A rubber band 
stretched under the 
base of the glass and 
over the top held the 
ball down in the wa- 
ter, creating a satis- 
factory working mod- 
el of the earth with 
its surrounding film 
of atmosphere. 

When this model 
was interposed _ be- 
tween my eye and a 





The rays of a lamp are bent around the ba!l 


and focused at a point on the opposite side, 


Simulating the supposed action of sunlight 
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With a beer glass and a rubber ball, you can demonstrate an- 
other theory of the counterglow. A sleeve of black paper and a 
disk of blackened adhesive tape suppress unwanted reflections 


A ot 


The ball is supported inside the glass and 
surrounded by a layer of water to represent 
the film of atmosphere that surrounds the earth 


small seven-watt frosted electric-light 
bulb representing the sun, I was surprised 
and delighted to see that a counterglow 
was actually produced on the side of the 
ball exactly opposite the bulb. You can 
see it for yourself by performing the ex- 
periment. 

These two opposing opinions about the 
zodiacal light and the counterglow furnish 
an example of the way in which the same 
phenomena can be accounted for by en- 
tirely different theories. Nearly all the pop- 
ular textbooks on astronomy accept the 
ring-of-dust theory, yet the principle ap- 
plied in Barnard’s view can be demon- 
strated with equipment as simple as a 
beer glass and a rubber ball! 
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rival the rain- 
bow, and mystifying 
changes of hue, are easy 
to produce in your home 
Among the compounds of 
manganese, iron, copper, and chromium 
on your laboratory shelf, you will find 
ample material to yield a fascinating va- 
riety of shades. Not only are experiments 
with colors pretty to look at, but in many 
cases they have real practical value in 
testing household and chemical prepara- 
tions 
You might not think of manganese as 
a colorful substance, from the dull ap- 
pearance of one of its compounds, man- 
ganese dioxide. But try mixing some of 
the black powder with sodium hydroxide 
—or ordinary lye—and a few crystals of 
sodium nitrate or potassium nitrate. Heat 
the mixture in a tin-can lid to as high a 
temperature as The chemical 
reaction that takes place between these 
colorless materials produces sodium man- 
potassium manganate. Dissolve 
some of this residue in water, and the so- 
lution will be 


INTS that 


laboratory. 


possible 


gyanate or 


green 
Now, merely by blowing your breath 
into this solution through a tube of 


glass or rubber, you can produce a sur- 
prising change in its color, It first turns 
red, and then violet. The carbon dioxide in 
the air you exhaled transformed the green 
manganate into a purple permanganate. 

Another interesting occurs 
in a simple test that you can apply to de- 


tect the presence of iron in medicinal 


color effect 


olor 


CAN 


In the striking ex- 
periment _ illustrated 
at the left, the re- 
fraction of light by 
finely divided parti- 
cles suspended in a 
liquid gives the ef- 
fect first of a clear 
sky, then of a yellow 
dusk, and finally of 
red sunset. An elec- 
tric bulb in the can 
under the cylinder 
throws light upward 
through the liquid, 
to be reflected by a 
tilted murror. The 
drawing below shows 
a simpler arrangement 


First heat the sub- 
stance to be tested in a porcelain evapo- 
rating dish, until all the combustible part 
of the sample has been burned away. 
When the residue has cooled, add several 
drops of nitric acid. Heat the paste very 


tonics, raisins, or soil. 


gently. Dilute the contents of the vessel 
with water and continue heating, to dis- 
solve the iron that has been left behind as 
iron oxide in the first heating operation. 

Now place a drop of the resulting iron 
solution in a test tube and add a few drops 
of a solution of ammonium thiocyanate 
(also called ammonium sulphocyanide). 
The liquid takes on a beautiful red color, 
which is due to the formation of iron 
thiocyanate. If you do not know whether 
a substance contains iron, and the red 
color appears when you perform this test, 
then it is extremely likely that iron is 
present. 

This experiment can be reversed—that 
is, you can make the reaction run back- 
ward and cause the red color to fade. Put 
about a quart of water in each of two 
containers; milk bottles, vases of clear 


glass, or regular chemical graduates will 
serve. In one, dissolve about half a gram, 
or a crystal half the size of a pea, of 
ferric chloride. An equal quantity of am- 
monium thiocyanate should be dissolved 
Mix the solutions, and the 
iron thiocyanate appears. 


in the other. 
red color of 








xperiments 


SHOW 


HOW CHEMICALS 


BE TESTED 





A typical ‘“‘titration’” test, in which a change 
of color indicates when enough of a chemical 
solution has been added to produce an effect 


Now add several cubic centimeters—a 
teaspoonful or so—of strong ammonium 
chloride solution, and you will see the 
color grow paler. It will not disappear 
entirely, but it fades enough to demon- 
strate the important fact that a chemical 
reaction may be reversible. 

The color-producing reaction could be 
summed up, “ferric chloride plus am- 
monium thiocyanate produces iron thiocy- 
anate plus ammonium chloride,” and the 
decolorizing reaction is described simply 
by reading the other way. The same 
chemicals are present, all the time. They 
tend to interact with each other in every 
possible fashion. There is nothing mys- 
terious about what makes the color deep- 
en in one case and fade in the other. 
Which way the reaction goes, as a whole, 
depends upon the preponderance, or rel- 
atively high concentration, of one or an- 
other of the various chemicals involved. 
Adding an excess of any one of them 
swings the balance toward the opposite 
direction. On the other hand, a reaction 
is not reversible when one of the prod- 
ucts escapes completely from the rest— 
as a precipitate or a gas, for example— 
and so this type always goes in the same 
direction. Whole volumes of chemistry 
are compressed in these simple laws; 
they go a long way toward explaining 
why all chemical reactions happen. 
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While you have the red-colored iron 
thiocyanate solution, pour some of it into 
a flask, add a little ether, and shake the 
mixture. When you stop agitating the 
liquid you will find the color concen- 


trated in the layer of ether. You can 
exhibit the experiment as a feat of 
chemical magic that extracts the “es- 


sence of color” from the red fluid. 

Interesting color changes may be pro- 
duced in the familiar blue solution that 
you obtain when you dissolve crystals of 
copper sulphate in water. Add a few 
drops of household ammonia to the so- 
lution, and a light-blue precipitate of cop- 
per hydroxide appears. When you add 
more ammonia, stirring the liquid mean- 
while, the precipitate redissolves and the 
solution takes on a deep, intense, azure- 
blue color. The appearance of this hue, 
when ammonia is added to a solution of 
unknown ingredients, serves as a test for 
copper. Enough ammonia should be used 
to produce a strong odor from the fluid. 
The tint is distinct from the blue color 
of copper sulphate solution, and is pro- 
duced by the chemical combination of 
the copper and ammonia. 

The blue tint of solid copper sulphate 
crystals may prove impermanent. Those 
in your reagent bottle may have de- 
veloped white spots. However, that does 
not mean that they are spoiled or unfit 
for use in experiments. It simply shows 
that they have lost some of their “water 
of crystallization,’ the moisture normal- 
ly imprisoned in the crystals. Touch the 
whitish spots with a drop of water or 
expose the crystals to humid air, and 
their natural color is restored. 

You can drive off the water of crystal- 
lization artificially and turn copper sul- 


By 
Raymond B. Wailes 


phate crystals into dry or “anhydrous” 
copper sulphate by heating them in a test 
tube, a crucible, or the lid of a tin can. 
A white powder results, which can e 
turned blue by adding a drop of water. 
This affords a test for the “absolute” or 
water-free alcohol used in some types of 
laboratory work. If a preparation labeled 
“absolute alcohol” turns the white powder 
blue, then it is contaminated with water. 

If you have cupric chloride, another 
copper salt, in your laboratory, try dis- 
solving some crystals in a very small 
amount of water. The resulting solution 
will be yellow. Add just a little more 
water, and it becomes green, while further 
dilution turns it blue. Similar color 
changes occur when cupric bromide is 
dissolved in various quantities of water. 

Most of the familiar salts of chromium 
are highly colored, and so are their so- 
lutions. Some of the latter exhibit the 
curious property of changing color when 
heat is applied to them. Dissolve some 
chrome alum (potassium chromium sul- 
phate) in water, and the solution will be 
bluish red. Heat it to about seventy de- 
grees centigrade, however, and it turns 
green. 

The keen eye of a good chemist readily 


Folded Filter Paper Makes Funnel Unnecessary 


O FILTER small quantities of so- 

lutions, a disk of filter paper may 
be folded into the shape of a pyra- 
mid and slipped right into the mouth 
of a test tube, without requiring a 
funnel as a support. The accompany- 
ing diagrams, illustrating each step in 





creasing the paper, show how the 
useful little Three 
thicknesses of paper on every side 
give the filter 
enable it to hold its shape when filled 
with liquid. Its tapering form makes 
it grip the tube neck firmly. 


trick is done. 


enough firmness to 


FOLD HERE 





OPEN CENTER 
FOLD WITH 
FINGER 





A disk of filter paper, folded into a pyramid as shown in the drawings, and slipped 
into the mouth of a test tube, will filter small quantities of liquid without a funnel 
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In this experiment, blowing your breath through 
a solution causes it to change color amazingly 


recognizes slight but significant color 
changes. Dissolve potassium bicromate 
(also called dichromate) in water, and you 
will obtain a reddish-orange solution. If 
you add a solution of potassium hydrox- 
ide or potassium carbonate, drop by drop, 
no visible change will occur for some time. 
Finally, however, the solution will take on 
a yellow hue, showing that all the potas- 
sium bichromate has been changed into 
potassium chromate. If you do not have 
a burette (a graduated glass measuring 
tube) to use as a dropper, you can im- 
provise a substitute by fitting a medicine- 
dropper tip to a narrow glass tube, with 
the aid of a one-hole cork. The color 
change or “end point” of the reaction 
will be easier to see if you lay a sheet 
of white paper beneath the beaker or flask 
of solution. You need not bother to 
measure the quantity of liquid added, as 
a professional chemist would do with his 
graduated burette. This operation, called 
“titration,” finds wide use in chemical 
analysis when the quantity of a substance 
in a solution is to be determined. 

You can recover the potassium chro- 
mate produced in this experiment, for 
future use in your laboratory. Simply let 
the solution stand in a warm place for 
several days or a week, loosely covered to 
keep out dust, until the liquid evaporates. 
Then remove, bottle, and label the pale 
yellow crystals that remain. 

All the hues so far described are the 
actual colors of chemical compounds or of 
their solutions. A different sort of color 
effect, resulting from the refraction of 
light by “colloidal” or finely divided 
particles suspended in a liquid, makes a 
striking laboratory demonstration. 

This pretty display might be named 
the “blue sky, yellow dusk, and red sun- 
set experiment.” It was first observed by 
John Tyndall, famous British physicist of 
the last century. To reproduce it you 


will need a tall cylinder of clear glass, 
such as a 


(Continued on page 126) 
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Help Your Microscope 


How To Use Simple Chemicals To Bring Out 
The Obscure Details of Your Specimens and 
Reveal New Wonders to Your Magic Lenses 





The first step in staining a specimen of blood 
Spread the blood into a thin film or smear, either 
on a slide, as shown, or between two cover glasses 





> Dry, fix with alcohol, and apply the stain. Use a 
““ medicine dropper, or, for stains that act slowly, 
immerse completely, as shown on the opposite page 





3 The stain, in this case a commercial product, is 


rinsed away with water. Distilled water is, of 
course, best. Dry the slide, keeping it free of dust 


i 
4 





After drying, the specimen is ready for examina- 
tion. Although the blood smear is surprisingly du- 
raole, attach a cover glass permanently with balsam 


By Morton C. Walling 


AN you give information 

about any of the follow- 

ing stains and reagents, as 

to use, and the _ prepa- 
ration and treatment of the speci- 
men?” 

That is what one microscope fan 
asks. And he lists exactly thirty- 
nine items, some of which are com- 
monly used in microscopy, and 
some of which are seldom men- 
tioned outside of a_ well-supplied 
laboratory. But his question is 
typical of a great many asked by 
amateur microscopists—questions 
justified by the importance of 
stains and other chemicals in the 
proper pursuit of this fascinating 
hobby. 

The use of aniline dyes and other 
staining materials in microscopy is, 
very frequently, much like the ad- 
ministering of a magic potion. The 
resulting changes are so wonderful 
and beautiful that, to the observer 
who has never before seen anything 
of the kind, they are little short of 
miraculous. 

Stains are applied to specimen 
material for several reasons. They 


color otherwise indistinct objects 
and make them easy to see. Bac- 
teria provide an example. They 


color parts of objects, making them 
stand out from other parts. Some- 
times two or more colors are used 
for this. Thus, in work with animal 
tissues, it is a common practice to 
stain cell walls one color and nuclei 
another. Stains add to the beauty 
of an object, such as the cross sec- 
tion of a plant stem. This may not 
be of primary importance to the 
scientist, who is trying to differ- 
entiate between parts of the struc- 
ture rather than make them more 
beautiful; but to the amateur, who 
is pursuing his hobby largely be- 
cause it is fun, this reason for 
staining may be more important 
than the others. 

Specimens may be stained either 
in bulk or in sections. That is, 
chunks or pieces of the material, 
or the whole insect or small animal, 
may be immersed in the stain; or it 
may be sliced into thin sections and 
each section stained after it has 
been transferred to a slide. The 
second method is perhaps the bet- 
ter, where material is sectioned. Of 
course, bacteria, very small insects 


and the like are stained in bulk, but they 
are handled very much as if they were 
sections. 

Generally speaking, microscope stains 
can be classified into three distinct groups 
of materials. The first group, consisting 
of common household substances like 
iodine, are particularly popular with the 
amateur because they are inexpensive and 
readily available. Eosin, a red dye, and 
methylene blue are good examples of the 
second group of stains which consists 
mainly of substances that belong definite- 
ly to the art of microscopy. The third 
class is a group of commercially prepared 
stains sold under brand names like patent 
medicines. These commercial stains, as 
well as those in the second group, can be 
obtained from any dealer in microscope 
supplies. 

Iodine has been mentioned as a readily 
available stain; mercurochrome is an- 
other. As a matter of fact, almost any 
soluble coloring ingredient can be used 
with some degree of success. Household 
dyes and water-color paints sometimes 
work very well. One of the simplest and 
most dependable stains for use with the 
well-known slipper-shaped paramecium is 
ordinary writing ink, and the technique 
is very easy to master. 

Put a drop of water that contains para- 
mecia on a slide, add a cover glass, and 
focus the specimen. Now remove the 
cover and apply a little red ink with a 
toothpick or the head of a pin. When 
the cover glass is replaced, examination 
will show that the staining has made the 
trichocysts, or stinging organs, and the 
hairlike cilia stand out clearly. After 
about four minutes, take a fountain pen 
containing blue ink, and touch its point 
to the edge of the cover glass. Watch the 
reaction through the microscope. As the 


blue ink is drawn in under the cover 
glass, observe the paramecia plunging 
into the advancing wave of blue. The 


cytoplasm, or main part of the single- 
celled creature, turns a beautiful, deep 
red with a purplish tinge; the eyelashlike 
cilia become flame-colored, and the de- 
fensive trichocysts are a deep blue. 
Among the special microscope stains 
which fall into the second classification, 
there are so many useful chemicals that 
it is difficult for the beginner to decide 
which to buy first. The one that should 
be at the head of every microscopist’s 
shopping list, however, is eosin. For gen- 
eral work, both water and alcohol solu- 
tions should be kept on hand. Another 
useful stain, which is particularly suited 
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for work with bacteria and plant ma- 
terial, is methylene blue. Safranine also 
works well with plant tissues, while 
methyl green and neutral red can be 
used for any living specimens. 

Although haematoxylin often is used in 
conjunction with eosin for double-stain- 
ing animal tissues, and with safranin for 
plant material, it also can be used inde- 
pendently for plant life, producing a rich, 
purple color that is well worth observing. 

Select a leaf stem from a plant such as a 
geranium, and cut several thin specimens 
with a wet razor blade. Mix half haema- 
toxylin and half water, and soak one of 
the specimens in it for ten or fifteen 
minutes. Remove the plant material, wash 
it in water, and soak in alcohol for a 
few minutes. Then immerse it in aniline 
oil until clear, and wash for a minute or 
two in xylol to remove the oil. Keep the 
specimen wet with xylol while you are 
examining it under a cover glass. If it 
is a good section, make it a permanent 
mount in balsam. 

Blood is not easy to stain, but it can 
be accomplished with a fair degree of 
success with nothing more than eosin. 

Put a thin smear of blood on a cover 
glass, and allow it to dry overnight. The 
next day, place the cover glass, blood 
side up, on a metal plate, and heat it 
gently for about a half hour. When the 
glass has cooled, apply a drop of eosin, 
spreading it evenly over the surface, and 
allow this to remain for half an hour. 
Next, wash away the excess stain in 
water, and dry the specimen by touching 
a piece of blotting paper to its edge. 
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STAIN SHOWS WHITE 
CELLS IN BLOOD 


Left, unstained 
human blood. The 
white 
just barely 
visible. Below, 
after 
the white corpus- 
now bright 
are easier 
see, while 
even the bacteria 
are seen clearly 


cles, 
blue, 


corpuscles 


staining, 








Staining a slide by complete immersion. Because many stains call for prolonged 
soaking, it is worth while to secure a special glass vessel like the one shown 


Whatever moisture remains can be re- 
moved by holding the cover glass over 
a small flame for a few seconds. Put the 
glass, blood side down, on a slide, and 
examine. You will be able to see the 
red corpuscles, or oxygen carriers of the 
blood, stained pink. The white corpuscles, 
not affected by the stain, will not be 
readily visible. A special technique is 
needed to color them. 

For complete staining of blood, and 
for other specimens which present spe- 
cial problems, the amateur is advised to 
use one of the special commercial stains 
that are available. The method of using 
a typical prepared stain is shown in the 
photographs that accompany this article. 
Some of these special formulas are avail- 
able to anyone who consults the text- 
books on the subject, but it is usually not 
worth while to attempt making them up 
at home when they can be purchased al- 
ready mixed at reasonable prices. 

Certain stains require a rather com- 
plicated procedure; others are simple to 
apply. Some are ready for use as soon 
as they are mixed, others have to “ripen” 
for a few days, or even months. Some 
do their work in a matter of seconds, 
others must soak into the specimen for 
several hours, or longer. The staining 
operation is often made more successful 
by the use of various other substances; 
fixers, dehydrating materials, hardening 
agents, solvents, and mounting media all 


eg BS “fire 
Cross section of a flower anther stained to make 
the cell nuclei prominent. Note the pollen grains 





are closely related to stains. To help the 
microscopist to make an intelligent choice 
among the numerous stains and reagents 
he needs, a special bulletin has been pre- 
pared, listing the common stains and 
other chemicals used in microscopy, along 
with the properties of each, and direc- 
tions for using them. If you wish to re- 
ceive a copy of this bulletin, send a 
large, stamped envelope to the Micro- 
scope Editor, PoPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York City. 
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aws of Science 


SHOWN BY EASY 


HOME EXPERIMENTS 








Test of Polarized Light 

To opsERVE the effects of polarized (one- 
way) light, reflect the light from a blue 
sky with a piece of glass, as above. Hold 
a piece of mica in its path, and a marvel- 
ous color display will be seen. The effect is 
caused by the blue rays from the sky, polar- 
ized as they pass through the atmosphere. 


Gas-Filled Balloon Magnifies Sound 





Tuat sound waves can be bent, just as light waves are “re- 

rw 4 fracted” by a lens, is proved by means of a balloon filled with 
>. | | carbon dioxide gas generated by placing limestone in muriatic 
eo acid, as shown at the left. Hold the balloon close to your ear, 
gcc. and sounds such as the ticking of a watch are greatly magnified. 


Focal Length of Lens 
Is Easily Measured 


FocAL LENGTH of a magnifying 
lens can be measured by sighting 
over a nail and through the lens 
at some object about 100 feet 
away. Move your head from side 
to side. If the nail appears to move 
faster than the object, shift it to- 
ward the lens; if it seems to move 
slower, bring it away. When they 
move together, distance from nail 
to lens is the focal length. 





a ‘ 
How Electric Clocks Run 
A NOTCHED tin wheel, rotating between 
the poles of a U-shaped electromagnet con- 
nected in series with a lamp to a 110-volt 
alternating-current circuit, illustrates the 
synchronous motors of electric clocks. 
Started by hand, the wheel will spin at a 
constant rate, as shown by the fact that 
segments painted on a cardboard disk at- 
tached to it will appear to stand still. 


One-Way Light Makes Lamp Vanish 


Two small pieces of ordinary window glass are all you need to demon- 
strate the one-way effect of polarized light. Hold them so that they 
form a seventy-three-degree angle and reflect the light from a lamp 
bulb, as shown in the photograph. When the proper position is found, 
the reflected image of the bulb will be practically invisible, because the 
first reflection polarizes the light and the second glass receives it at such 
an angle that it will not reflect it. Circles marked on the glasses, as 
shown, help in obtaining the position that gives best results. 
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Top Illustrates Spiral Nebule 


You can demonstrate some interesting facts about 
centrifugal force with a large top made from a disk of 
cardboard and a pointed stick. Place several large drops 
of water on the disk and give it a vigorous spin. The 
drops are thrown outward, making spiral tracks on the 
disk. Traced in ink, these spirals resemble those seen 
in photographs of spiral nebule. It also is interesting to 
note that after flying off the disk the drops travel in 
straight lines which, when extended backward, form tan- 
vents ol the disk. 
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A PAGE OF 
NEW IDEAS 


cabinet, the speaker is mounted in live rubber, while a flexible 
spring mounting supports it at the rear. Excessive vibrations 
which an ordinary speaker mounting would transmit directly to 
the sounding board are absorbed by movement inside the flexi- 
ble mounting before they can reach the front panel. 





Wire is unrolled from spools and 
cut off as needed without tangling 


kor the Radio Fan 


Floating Speaker Eliminates “Boom?’’ 
> 


VEREMPHASIS of certain frequencies, often made evident 
to the listener by a “boom” or “barrel” effect, especially in 
the bass range, is eliminated by a new loudspeaker mounting. 
Instead of being fastened rigidly to the sounding board of the 











Handy MetalS pools 
HoldHook-upW ire 


HooK-UP WIRE is now being 
supplied in twenty-five-foot 
lengths on handy metal spools 
similar to those commonly used 
for adhesive plaster. This is a 
neat and convenient form for 
the workbench. As shown in 
the illustration at the left, sev- 
eral spools can be strung on an 
accessible shelf edge, and de- 
sired lengths can then be cut off 
quickly and easily without the 
remainder getting tangled. Wire 
in a wide range of sizes and in 
different colors of insulation is 
available in this new, conven- 
ient form, 











Individual Screw Lugs 


PROFESSIONAL-LOOKING terminal boards 
for home-built apparatus are made possi- 
ble by the use of a new individual screw 
lug which fastens to the panel by a single 
machine screw. The small end of the lug 
is bent out slightly to facilitate the solder- 
ing of the permanent inside connections, 













Rear view of speaker, showing spring mounting that absorbs vibration 





Pencil points to the screen on which images appear 


- 
Tiny Cathode-Ray Tube 
Aids txperimenters 

WITH a new low-cost cathode-ray 
tube, the experimenter can provide 
his home laboratory with an inex- 
pensive oscillograph for studying 
electrical wave forms. Only one 
inch in diameter and four inches 
long, the midget unit is in all re- 
spects but size a technical counter- 
part of the larger tubes. 


Adjustable Transformer Gives Voltage Control 


SmooTH, stepless voltage control for 
A.C.-operated radio and electrical devices 
is afforded by a new type of adjustable 
power transformer. Having sliding carbon 
brushes which make contact with an ex- 
posed layer of the windings, it eliminates 


Crystal Pick-up 
Fits on Violin 
Users of sound ampli- 

fiers who are faced with 

the problem of “bringing 
out” comparatively weak 
instruments in an orches- 

tra will be interested in a 

new crystal-type pick-up 

which is placed in contact 

with the tail piece of a 

guitar, violin, or mandolin, 

and responds directly to 
the musical vibrations. The 
crystal element is inclosed 
in an aluminum case, to 
which is attached a twenty- 


Violin fitted with an inconspicuous pick-up to amplify its music five-foot connecting cord. 
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the need for rheostats or other power- 
wasting elements. Seven models, rated from 
fifty to 2,000 watts, are available, with a 
wide choice of output voltages. The unit 
illustrated is rated at fifty watts and de- 
livers up to ten volts, 





Sliding contacts con- 
trol the voltage of 
this new transformer 


«MOUNTING 
"BOLTS 


By 
CLARK MAXWELL 


FTER trying for ars to 
find a convenient yet inconspicu- 
ous place for the radio in our 
living room, | decided to solve 

the problem once and for all by designing 

a special receiver that could be hung on 

the arm of my favorite reading chair. The 

result—the “arm-chair five as I have 
dubbed it—is shown in the photographs. 

Now, when I spend an evening reading, I 

have everything that the radio programs 

have to offer right at my finger tips. 

The circuit, as a glance at the diagram 
will show, is a_ straightforward, tuned- 
radio-frequency hook-up powered by an 
\.C.-D.C. power supply. Using four 
the newest all-metal tubes, it employs a 
6K7 as a radio-frequency ampliher, a 6J7 
as a biased de tector, a 25 \6 as the powel 
amplifier, and a 25Z6 as the rectifier. A 
hifth tube, a glass unit (185R), is a new 
plug-in resistor which supplies the neces 
sary filament resistance to reduce the 110- 
volt house current to the required value. 
The use of this tube eliminates the usual 
bulky built-in resistor power cord found 
most A.C.-D.C 
In building the aluminum chassis, I used 
an ordinary commercial two by four by 
inch A.C.-D.C drilled to take 
five sockets, as the On this, | 
structed a supe consisting 
four by nine-inch aluminum panel sup- 
ported on two five-inch-high, S-shaped alu 
minum brackets. The 
mounting surface and support for the 
tuning variable 


several ye 


ol 


on receivers. 


nine chassis 


base con 


rstructure ota 


panel serves as a 
two 


controls—the two-gang 


condenser (C, and C,) and the volume 
control (R To obtain the necessary 
rigidity, sheet aluminum at least one six- 
teenth inch thick should be used 

The five water-type tube sockets, one 
tuning coil (L,), and the five-inch dy 


namic speaker are mounted on top of the 
while the fixed condensers, 
resistors, and second tuning coil are placed 
under the chassis. By arranging the parts 


chassis base, 


The 


holstery, 


“‘arm-chair five” 


in use. 


Arm-Chair Radio Set 


it hooks over the arm of a favorite chair or sofa. 









Housed in a cabinet that is covered with tapestry to match the up- 


Specially designed for the purpose, 


the receiver has its tuning controls placed conveniently on the top, and is both light and compact 


symmetrically, as shown, the weight will 
be evenly distributed and provide good 


balance 
To give best 


results, the two matched 


tuning coils (L, and L,) should be Litz- 
wound. These can be obtained from almost 


any dealer in radio 
parts and should be 
bought as a pair or 
They can be 
mounted easily on 
the chassis with long 
bolts passed through 
short sections 
dowel rod to provide 
insulation 

Little difficulty 
should be experi- 
enced in wiring the 
parts, provided the 
circuit diagram is 
followed close ly Pay 
particular attention 
to the wiring of the 
power-supply _ filter 
circuit. To save parts 
and cut down on the 
the field coil of 
the dynamic speaker 
is wired into the cir- 
cuit as Iter « hoke, 
while a_ two-watt, 
5.000-ohm _ resistor 
(R6) serves in place 
of the filter 
choke. 


set. 


of 


cost 


second 


Front 


are placed to balance weight 


view 








of 


chassis. 





Consisting of a wood box covered with 
upholstery material, the cabinet must be 
constructed to give good ventilation to 
prevent overheating of the tubes. As 
shown in the drawings, it is made of ply- 


wood and assembled with screws, nails, 
and glue. Rectangles cut 
from the sides, and holes 
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¥ HOLES 


MAKE OF 
PLYWOOD 







4x4" / 
OPENING 





drilled in the bottom, provide a good cir- 
culation of air, while a hole cut in the 
back behind the speaker eliminates any pos- 
sibility of bothersome rumbles and rattles. 
To provide a cover for the aluminum 
panel, an attractive top for the cabinet 
can be fashioned frem a piece of mahog- 
any, maple, or pine. This can be fastened 
in place with four screws 
When buying the covering material for 
the cabinet, select a cloth that is loosely 
woven. With a little shopping around, it 
will not be difficult to find just the right 
color, texture, and weight to match your 
upholstery. The cloth is applied to the 
cabinet with glue. 
In constructing the upholstery-covered 
arm hooks _ that 





Pipe 


chassis, 
in place 


view of 
the tubes 


Rear 
with 
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hold the receiver 





Filament 


410 V. 
FP A.C.OR D.C. 





Connections 


; 


The circuit is a straightforward, tuned-radio-frequency hook-up, powered by an A.C.-D.C. power 
supply. It uses four new-type, all-metal tubes, and a glass unit as a resistor. The drawing at the 
left gives construction details for the light, wooden, tapestry-covered cabinet that houses the set 


in place on the chair, particular attention 
must be paid to their length. To provide 
a substantial support, they should be long 
enough to extend over the arm and down 
under the side of the end cushion, as in- 
dicated in the illustrations. The weight 
of the cushion will help hold the receiver 
firmly in place. Although ordinary sheet 
aluminum can be used for the hooks, care- 
fully formed strips of spring steel will be 
stronger and grip the arm of the chair 
The hooks are fastened to the back of the 
receiver with short bolts that extend 
through the rear face of the cabinet. 

When the wiring has been carefully 
checked, the set should be tested and the 
trimmer condensers adjusted before the 
chassis is slipped in- 
to the cabinet. This 
is done by tuning the 
receiver to the 
strongest local broad- 
casting station and 
turning the adjust- 
ing screws on the 
trimmers first one 
way and then the 
other to obtain max- 
imum volume. Re- 
peat the operation 
on several stations, 
to insure the best 
possible balance for 
all conditions. 

If desired, the 
tone of the set can 
be altered, within 
bounds, by placing 
a fixed condenser be- 
tween the plate of 
the detector tube 
and the chassis, as 
shown by the dotted 
line in the circuit 
diagram. The con- 
denser should have a 


value between .0002 and .0005 mfd. Which 
capacity will operate best can be found 
only by experiment. Incidentally, the use 
of this condenser will not only change the 
tone of the receiver but also will do a 
great deal toward eliminating bothersome 
man-made static. 

For general operation, an ordinary 
twenty-five foot A.C.-D.C. antenna will 
give good results. Although an outside an- 
tenna can be used, if desired, under no con- 
ditions use a ground. Any connection be- 
tween chassis and ground will result in 
blown-out tubes. 





LIST OF PARTS 
C, and C:.—Variable condensers, .00036 
mfd., ganged 
+ Fixed condenser, tubular, .01 mfd 


C,, Cs, and C, 
tubular, .1 mfd 
C; and Cs.—Electrolytic 


Fixed condensers, 


cone lensers, .) 


mfd. 

C,.—Fixed condenser, tubular, .02 mfd 

C,o—Fixed condenser, mica, .0002 mfd., 
optional 

C;, and Ci2.—Electrolytic condensers, 8 
mfd 

C\,.—Electrolytic condenser, 16 mfd 

R Volume control, 10,000 ohm, with 
switch 

R,.—Fixed resistor, 30,000 ohm, 14 watt 

R,.—Fixed resistor, 2 megohm, watt 

R,—Fixed resistor, 400,000 ohm, ¥Y 


watt 
R;.—Fixed resistor, 600 ohm, 1 watt. 
R,.—Fixed resistor, 5,000 ohm, 2 watt 
R;.—Fixed resistor, 1 megohm, 4 watt. 
L, and L:—Commercial tuning coils, 
matched, Litz wound 
Miscellaneous.—Dynami¢ loudspeaker, 
metal chassis, upholstery-covered 
cabinet, four octal midget sockets, 
one four-prong midget socket, tubes 
(6K7, 6J7, 25A6, 25Z6, and 185R), 
antenna wire, knobs, power cord, 
screws, lugs, solder, etc. 
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Model 
service car at the inter- 
road, and 
stretch be 


US WILSON halted the 
Garage 
section of the 

then turned onto the 

hind a fast-traveling coupe. 

Joe Clark, Gus’s partner in the opera- 
tion of the garage, who occupied the other 
seat in the service car, briskly rubbed his 
ears and pulled his more tightly 
around his throat 

‘Dang it, Gus!” he muttered. “I’m 
just about frozen solid Hope we don't 
have any more stalled trucks today. A 
big cup ol hot coffee would hit the spot 
with me right—er—look at the steam, 
Gus! Another frozen radiator!” 

A heavy cloud of white mist trailed in 
the frosty air behind the coupe ahead 
Evidently the driver had spotted the trou 
ble, for he slowed down and Gus pulled 
up along side 

‘Keep going, mister!” Joe 

Garage is just around the next 

Phe driver nodded his head and dropped 
back to follow Gus 

“Frozen solid!” the car grum- 
bled as he stumbled out of his car in the 
Model Garage and gazed wrathfully at the 
hissing column of steam that was rising 
from under the radiator. “That con 
founded swindler pinched my antifreeze 
solution and put in plain water. I've a 


back and knock his 


Stale 


concrete 


coal 


shouted 
he nd 


ownel 


good notion to go 

block off!” 
‘How'd he get 

Gus asked, leaning 


a chance to do that?” 
against the car and 


THINGS YOU SHOULD KNOW ABOUT... 


Your Car's 


hermostat 












MARTIN BUNN 


waiting for the radiator to stop steaming. 

“Garage down the road a piece,” the car 
owner sputtered. “I noticed that the dash 
thermometer was much too high. Knew it 
couldn't be freezing, because I'd just had 
permanent antifreeze put in the day be- 
fore. Stopped at that swindler’s joint and 
he said the radiator was clogged. He 
flushed it out this way and that, and 
hooked me for new hose connections, too. 
Then he rubbed it in by swiping my anti- 
freeze!” 

As soon as the steaming stopped, Gus 
removed the radiator cap and looked in the 
opening with the aid of a flashlight. Then 
he felt the radiator core at various points. 

“Humph!” he grunted. “It’s a good 
thing you didnt go back to knock his 
block off. You'd have busted your fist 
on a solid-ivory dome. He didn’t swipe 
your antifreeze, and there wasn't any- 
thing the matter with the radiator in the 
first place. The thermostat is busted, 
that’s all 

‘Thermostat busted!” echoed the car 
owner. “How could that happen?” 

‘Just a minute and I'll show you,” said 
Gus, as he shoved a pan under the radi- 
ator and started it draining. When the 
level of solution in the radiator had 
dropped far enough, he removed the up- 
per hose connection and took out the 
thermostat 





Gus drove the service car 
up beside the coupe. ““Keep 


going, mister,’ Joe Clark 
shouted. “Garage is just 
around the next bend” 


‘Here you are,” he said, pointing to a 
spot on the copper bellows of the thermo- 
stat with a huge, work-stained finger. 
“See where the copper has corroded right 
through?” 

“T see it,” the car owner admitted, “but 
what’s a little hole like that got to do 
with it? The rest of the copper is all 
right, isn’t it? You don’t mean to say 
that a little hole weakens the copper so 
much that it can’t expand like it should?” 

“You've got the cart before the horse, 
mister,” Gus laughed. “All that this cop- 
per is supposed to do is to resist expan- 
sion. The expansion is produced by what 
is supposed to be inside—only it isn’t, be- 
cause it leaked away through the hole.” 

“What is supposed to be inside?” asked 
the car owner. “Is it a liquid, or a gas, or 
what?” 

‘Each maker has his own ideas on that,” 
Gus replied, “and of course it depends on 
the temperature at which the bellows is 
supposed to expand. For instance, if you 
wanted a thermostat that would open at, 
say, around 180 degrees, you could put a 
little ordinary alcohol inside before you 
sealed up the bellows. Then, when the 
bellows reached the boiling point of al- 
cohol, the pressure would go right up and 
the bellows would expand. Or, if you put 
in a little water, the bellows would expand 
as soon as the temperature reached 212 
degrees.” 

Joe Clark came out of the stock room 
with a new thermostat in his hand. “This 
is the same size and temperature rating,” 
he said, as he (Continued on page 130) 
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A NEW 


Bric 
Model 


Built with Frames and 
Planking Just Like 
a Real Ship 


ONSTRUCTED from the keel up like a 
full-size wooden vessel, our latest model is 
different from all the others we have de- 
scribed since PoPULAR SCIENCE MONTHLY 

set out to popularize the ship model making hobby 
eleven years ago. Heretofore the hulls of our models 
have been of the solid or layer-built type, not made 
with frames or ribs and inclosed with planks. 

As illustrated in the photographs, the hull of the 
new model—a brig—is completely planked and 
painted on one side, but only partly planked on the 
other, with the wood left the natural color to show 
the interior construction. The deck is completely 
planked, although one could leave part of the deck 
and both sides open, or plank the whole ship. 


Capt. E. ARMITAGE MCCANN 


MARCH 1937 





This striking dry-dock view of the model shows the principal feature of 
its construction—a hull consisting of frames covered with wooden planks 











































Now there will be the merry sound of sawing, planing, and 
hammering in thousands of little shipyards tucked away 
in basement and attic workshops. That always happens 
when we announce a new model. And this model is es- 
pecially noteworthy because it is made by the framed- 
and-planked method .. . because it is a picturesque two- 
masted square-rigged ship .. . and because it is built on 
a comparatively large scale, which makes the work easier. 
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were usually made of a 
pear wood. 

The keel is a strip of 
wood 7/32 by 3% by 18 
in. On either side % in. 
from the bottom, cut a 
V-shaped rabbet, a scant 
1/16 in. deep, to take the 
edge of the garboard 
strake (lowest plank). 
As the strake will lie in 
this at varying angles, 
some care is necessary in 
cutting the angles of the 
rabbets. 

The stem is the same 














Captain McCann 
nails down the 
keelson inside 
the framework. 


—— The model itself 


has a hull 20 in. 


} —_— long. It is 33 
ol 29 


t in. long by 22 


ya eee in. high over all 








thickness as the keel, , 
tapering to the front | 
edge. It has rabbets on 
either side for the plank 
ends. Inside the stem, 
on a real vessel, are a 
number of pieces to give 
it more width and depth. 
All these I represented 
by making the stem quite 
wide. It overlaps the 
in 1840. Her di- keel, to which it is fastened as shown with 
mensions were: what is known as a scarf joint. Cut an 
? length, 80 ft. on elongated hole in the stem as shown for 
deck; molded_ the gammoning. (Readers who are not 
beam, 20 ft. 7 in.; familiar with nautical terms can find the 
depth of hold, 7 ft. definitions in any unabridged dictionary, 
9 in.; tonnage, 125 often accompanied by informative illus- 
tons. Ona scale of _ trations.) 
in. equals 1 ft., I made the sternpost and deadwood in 
these dimensions — two pieces, one vertical and the other hori- | 
give a hull 20 by” zontal, joined at about line 28. These ; 
5 in., and when parts need rabbets for the garboard and 
rigged the model the plank ends to fit into. Do not as yet , 
measures overall cut off the extending piece of keel. 
Those who prefer to stick to the old 33 in. long by 22 in. high. We thus have Stem, keel, and stern pieces are glued 
familiar, and easier “bread-and-buttei an easy scale but not too large a model. and screwed together while lying flat on 
system of construction may use the same \ further advantage is that the brig rig, a board, to insure their being all on one 
drawings and make the hull from boards while picturesque, is comparatively simple. _ plane, with no twist. Along both sides of 
awed to the correct outline, then glued to For wood, I used 4-, 4%-, and 1/16-in. _ the keel and across the top, mark the posi- 
gether and carved to agree with the a gumwood. except for the deck, and found _ tion of the frames 7 to 30. The sheer plan 
companying body plan. As the lines of the _ it quite satisfactory, but other woods such — shows the position of the middle of each 
plans as drawn give the size inside the as cedar and poplar (whitewood) would frame. 
planks, 1/16 in.should be added to themall do as well. The British Admiralty models To erect the frames, a building board 
if one wishes to be quite 
correct in making a solid 
hull. A series of wate 
lines should be drawn on 
a full-sized layout on the 
sheer plan and spaced as 
lar apart as the thickness 
of the boards to be used. 
These lines are then car- 
ried across the body plan 
and from there stepped 
off with dividers to the 
half-breadth plan, thus 
giving the size and shape 
to which to cut the vari- 
ous lifts o1 laye rs. 
When considering 
which vessel would best 
suit our purpose, I found 
William H. Webb’s own 
lines and sail plan, but no 
deck plan, for the brig 
VWalek Adhel. She was 
built for the Pacific trade 
: 
Here are the drawings you r 


1eed for constructing the 
hull, with a scale in inches 
for finding all necessary 
dimensions. By using the 
same sheer plan and body 
plan, you can construct 


a solid hull if y« prefer 





8 SAVE TIME BY USING FULL-SIZE BLUEPRINTS FOR MOOFLS. SEE LIST ON PAGE 107. POPULAR SCIENCE MONTHLY 
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is needed, equivalent to the 
building ways of the ship- 
yard. This I made from a 
board 1 by 8 by 20 in. On 
this I nailed, edge up, a strip 


The hull with all frames up 
except where the molds are 
in position. A temporary 
batten shows the deck line. 
The frames yet to be placed 
are seen in the foreground 





1 in. thick, 24 in. long, and 
tapering from.2 in. at the 
forward end to only 3% in. 
at the other. The taper is 
necessary to bring the water 
lines horizontal. Some side 
and end battens are nailed 
to the strip to hold the keel 
tightly along the center. A 
nail through the extended 
keel, aft, will help. Cut two 
bars to go diagonally from 
high up on the stem and 
stern to the ends of the 
board, to shore the frame- 
work truly upright, that is 
at a right angle to the base- 
board. 

Most of the frames are 
shown on the body plan, 
which gives the width at the 
middle of each. The sheer 
plan shows the vertical posi- 


OR SCREWS 


tion of the center line of | 
each. The Half Frame in Section 


original vessel 
had fifty frames. The half- 
breadth plan shows every other frame, ex- 
cept at the ends where they are closer, 
and that is all the frames I gave my hull, 
but you can put another frame between 
each pair shown, if you wish. I made the 
frames 4 in. wide. In depth they taper 
from about 5/16 to % in. 

A whole frame in a real ship is built 
up of seven half-thickness pieces called 
“futtocks,’ spiked together so that the 
grain of the wood is always lengthwise 
of the frame. That is a lot of work to do 
on a model, so I compromised by gluing 
together two %-in. thick pieces of wood 
with the grain crossing and from this jig- 
sawed the midship frames, each in one 
piece. This gives plenty of strength and 
about the same appearance. Some might 
prefer to use 4-in. three-ply wood. 
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RABBET 
DEADWOOD 






STEM | 
SCARF JOINT 





As stated, the body plan gives the 
greatest width of the frames at their mid- 
dle line, but this will not serve for cutting, 
because, due to the curves of the hull, the 
forward frames will be wider than this at 
their after edges, and the after frames at 
their forward edges. This angle at any 
station can be seen on the breadth plan, 
where a construction line crosses a water 
line. For the convenience of readers, this 
has been worked out, and the greatest 
beam, or cutting line, for each frame is 
given on the plan. 

From M to 16 the frames are in one 
piece, rail to rail, resting on the keel. 
Those forward and aft of these are in two 
pieces, screwed or nailed to the dead- 
wood. The latter frames are just as well 
or better if made from solid %4-in. wood. 






Forefoot in R rotile 

















FRAME 
KEELSON 








Sketches of construction 
at keel. One shows the 
lower part of a typical 
whole frame in relation 
to the keel and keelson; 
another, a half frame at 
the bow; and a third 
makes clear the method 
of joining keel and stem 
to keelson and deadwood 






The end frames 28, 29, 30 and Q, R, S, T 
are called “cant” frames because they are 
set at an angle to the deadwood, to be at 
about a right angle to the outside plank- 
ing, so that their edges do not need so 
much beveling. The lines on the sheer plan 
show the top of the deadwood and the vari- 
ous positions of the lower edges of the 
half frames. 

While not essential, it is a good idea to 
use some solid temporary templates to get 
the heights right and to steady the bat- 
tens until the ribs are shaped and placed 
evenly. With vertical battens nailed to 
the building block, I fixed templates at 
M, X, 8 and 16. These templates I cut 
according to the body plan, and set them 
up with their vertical edges at the con- 
struction lines on the keel, except the mid- 
dle one (X ), which stands 
centrally on its construc- 
tion line. At the exact 
deck level height I nailed 
a stiff batten on either 
side from M to the stern. 

Erect the frames be- 
tween the templates tem- 
porarily, making sure 
that they are vertical and 
at a right angle to the 
keel. Nail them lightly 
to the keel and side bat- 
tens. With a batten laid 
from template to tem- 
plate, mark the amount 
of bevel at various 
heights. Remove each 
frame and cut this bevel, 
outside and inside. Most 
of this work can be done 
on a motor-driven sander 
if you have one, other- 
wise a sharp penknife and 
a large half-round file 
are the best tools. Re- 
place the frames and nail 
them to the keel. 

The side battens will 
not take the right shape 
for the ends of the for- 
ward frames, so I made 
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what shipwrights call “harpings.” They are pieces 
of plywood cut to the shape of the deck from the 
half-breadth plan and extending from the stem to 
the first frame template. At the forward ends I , } 
left lugs to clamp to the stem at the right height, 

and the after ends have notches to fit over the ends ae 
of the side battens and be nailed to the templates. z 

It is awkward to have to set up the half frames j 
temporarily, so they can be beveled by measure- | a eae 
ment from the half-breadth plan and firmly glued —— Li 
and screwed or nailed in position. Use }4-in. No. 0 - 4 
and 3¢-in. No. O screws. 

One cannot get the stern contours quite right 
until the counter has been built up. The counter is 
really made of a number of cross transoms and 
other timbers, but they are so close to each othe1 
as to form almost a solid piece. It is therefore 
easier to shape a block of soft wood to fill in from 
the last upright frame (30) to the taffrail. This 
piece is difficult to describe or draw. The top con- 
tinues the deck contour. There is a vertical slot in 
the middle to fit on the sternpost, above which it 
rises to the level of the underside of the deck. It 
extends aft to the knuckle between the upper and 
lower counters. The front edge butts against frame 
3) and follows its contour down. The lower edge 
follows the line of the lower ends of the frames. 
The after edge is the shape of the lower counter. 
Between the deck and lower edges, at the sides, 
the contours follow those of the frames. It is best 
to make this piece a bit large and file it to shape. 
The deck-line batten will be nailed to this. 

If two-ply frames are used, let the vertical grain 
face forward so the projecting 1-in. square timbe1 
heads will be strong enough. If plywood is used 
it is better to have the grain of the core vertical 
and cut the timberheads from. it, 





ki eping them central. FILLER PLAN OF The model seen from the side where the hull was pur- 
On either side of the stem propel a HALF FRAMES posely left partly unplanked. Left; Bow construction 
filling pieces are needed to bring it 4 /| TIMBERHEAD 









to the bowsprit diameter (36 in.). KNIGHTHEAD 





List of Materials 


seneses, GUMWOOD OR SEMIHARD WOOD 
No. 
Py hy Dimensions For 
134” x 4"x12™%”" Half frames 
. Bes uer Frames 
;m”. zs 6 xz Keels, waterways, etc. 
[he 23 ee Stringers, ete 
? 1/16”x 8”x20” Planking (both sides ) 


— Note: In place of the 14” stock listed for the 
frames, ’ three-ply wood may be used. 


SOFT PINE 


*x334” Counter piece 


4 
INGS 


, 


1 1 "x14 








These extend down until they meet the 11” xl” xil'4” ~~ Boat 
rabbet line. Outside of these are the LIGHT-COLORED WOOD 
knightheads (5/32 by !'4 in.), which are 1 1/16"x414"x20" Deck 
nailed to the stem and extend down to the HARDWOOD 
rabbet line, their lower ends being beveled 1 3”x54%” round Windlass and capstan 
to conform with the plank lines. The space MISCELLANEOUS 
MARKING FRAMES FOR between S$ and T is filled in solid. Dowel sticks, 39°x7”", 5/16"x26", 44"x36", 
THE DECK-LINE (To Be ContTINUED) 3/16°x24", 1g"x26" 
BATTEN... Fiber board, 3 ja als “a lor Caps. 
Deadeyes——3/16", 54 a 
Blocks—'4", 4 single, 1 double; 3/16”, 
20 single, 2 double 5/32”, 17 single, 
5 double; ',”, 7 single, 6 double. 
Belaying pins 3", A 
16 thimbles and 8 hearts 
Rigging line 
ane — Diameter (inches) 
" v y ris of } 02 1 
; ‘| ‘A v v f : 2 Black (feet) ( } 14 44 
| Ki Eh - brown 18 2 10 
) ee ~ % s ‘a 4 Soft wire No. 18. 4” No. 20. 36” No 
] Covered or black wire 7 for ltootropes. 
) Chain-—10- or 12-link, 3 18-link, 24”. 
Thin sheet brass, 1°x4”". Spool No. 70 mer- 
- ss I 
an mained - — rt cerized cotton. 2 anchors 2” long. Bell, 
Flag 
‘ pins, 39” brads, "and 34” thin wire 


nails, 3g” screws. 
Paint—white, black, with red and blue or 
other colors; varnish. Glue 
Base——-1 piece 1"x6"x18"; 1 piece 34” 
Another view of the hull framework with the molds still in position. Note particularly the x34"x3'4"; 1 dowel stick > 
temporary pieces for keeping the bow frames in line; these are also shown in a sketch above 
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Closed, the cabinet is of neat and 
unobtrusive finish. It is made of 
mahogany with a slight projection 
of the top and bottom on three 
sides. The hinges are of the so- 
called “‘invisible’’ type, and a small 
brass knob and lock are provided 


VERY microscopist who uses the 
conventional type of box or cabi- 
net for filing his slides knows how 
warm weather or heat from a 

nearby radiator is likely to cause thick 
balsam mounts and their contents to coast 
stickily down toward the bottom of the 
glass. The remedy is to file slides hori- 
zontally, but suitable commercial cabinets 
are almost prohibitive in price. 

The cabinet illustrated was constructed 
at a cost for materials of less than seven 
dollars, and it could be made considerably 
cheaper. Besides solving the problem of 
the sliding balsam mount, it makes filing 
systems unnecessary, as merely pulling 
out a drawer exposes the face of every 
slide, together with its label. 

In constructing the cabinet, you can 
use any variety of hardwood such as ma- 
hogany. The drawer fronts are made 
from the same wood, as are the drawer 
slides. The drawer bottoms are of \%-in. 
pressed composition wood, and the parti- 
tions are of any straight-grained softwood. 

Cabinet. Cut the top, bottom, and two 
sides, the grain running from front to 
back. Use 7¢- or 1-in. rough stock and 
plane it down to 34 in. Top and bottom 
are 9'4 by 181% in.; sides, 714 by 1834 in. 
For a neater job, let the top and bottom 
extend 1 in. beyond the door and side 
panels at the front and sides, leaving the 
back flush. Also cut the top, bottom, and 
sides 34 in. shorter than the lengths given, 
and glue and nail strips of wood 3/16 in. 
thick to both ends of each. In this way 
the end grain is concealed. Throughout 
the whole job, countersink all nails and 
fill the holes with mahogany-colored wood 
composition. 

As the top will be attached to the sides 
and back by 1-in. angle irons, mortise out 
the top and sides (on the inside) about 
514 in. in from the front and back so the 
irons will be sunk flush with the surface. 

Chisel mortises in the side for small 
brass hinges. If you prefer to use invisible 











Microscope Slides 


Filed Away Flat 


IN FINE HOMEMADE CABINET 


This method prevents the balsam 
mounts from slipping as they may 
do when stored vertically, and 


it saves keeping a special index 


By 
CHESTER F. PROTHERO 


hinges, as the author 
did, it will be neces- 
sary to rabbet out the 
side panels to a depth 
of 3/16 in. and the 
thickness of the door. 
This allows the draw- 
ers to slide freely past 
the internal hinge of 
the invisible fixture 
when the door is 
swung open. Then, 
to balance the appear- 
ance of the front, the 
lock slide also should 
be chiseled to the 
same depth and thick- 
ness. Using brace and 
bit and chisel, next 
cut the mortises nec- 



























































essary to sink these There are ten flat a aed i 
special hinges into the drawers, each sub- 
sides. divided to contain 1) ANGLE IRON-4 
For the ten-drawer twenty-four slides, i | 
: 7 the labels of which gee ge | 
cabinet described, cut can easily be read RAWER INSET —Htolbe ies 
eighteen strips of without handling td sult ace as <O 
wood and plane them seen a | 
to M4 by 4 by 1534 eset LINGES Lock 
in. for drawer slides. To insure accurate ; ; \ ' 
fitting, also cut a guide piece or spacer || }-~ ols nn ; 
of pine % in. wide by 15 in. or more long. \. QV" = 
Drill the drawer slides at four places along %° BRASS KNOB 
their length for nails before installing [ : : | 
them. Place one edge of the guide piece | 
flush with the bottom edge of the side 
panel. Brush glue on one face of a drawer 
slide, set it firmly against the guide piece, 
and nail it fast with %-in. nails. Be sure 
the front end of the slide is 134 in. in yo 
from the front edge of the side panel. ~ 
Install only nine drawer slides on each 
side panel, as the bottom drawer slides i 
on the cabinet bottom. 
Now assemble the top and sides with 
the angle irons, using 3-in. flatheaded 
screws. Attach the bottom with six 1%- : + | 
in. screws, countersunk in 3-in. holes, - - ! 
which are later (Continued on page 121) FRONT VIEW OF CABINET (DOOR OMITTED) 
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Blocked and clamped 
in this way, a pair 
of skis will not warp 







ie] 


A spreader for holding the tips of the skis 
the right distance apart is easily made as 
shown at the right. The bolts pass through 
holes in the ski tips, which are held securely 


SMALL DESK LAMP 
Will the exception of the shade, all 


pieces for this desk lamp are of 16- 
gauge soft sheet copper, 

Cut a disk 5'% in. in diameter for the 
base, and cup it by hammering from the 
inside. Drill a 3¢-in. hole in the center for 
the fixture bushing. Make the handle and 
shape it as indicated; then drill the holes 
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ow to Put Away Your Skis 
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Below: Scraping 
off the old wax 








OF SHEET COPPER 


and rivet it tothe base with escutcheon pins. 

Make the shade from 24-gauge sheet 
copper. Hammer this, then bend it to 
shape and rivet. Drill a 3/16-in. hole 
through the topmost point. Next cut out 
and bend the bracket. 

Dissolve a small piece of liver of sul- 
phur in water and immerse all the pieces 
except the shade until the metal is a rich 
brown; then polish and lacquer the ex- 
posed surfaces. The shade should be col- 
ored only on the outside by washing it 
with the solution—Dick HUTCHINSON. 


The charm of the 
lamp is its hand- 
effect 





hammered 


had hard usage, 


[F YOU are one of the countless thousands who took up 
skiing for the first time this winter, you probably want to 
know what to do with your skis in order to keep them in good 
shape for next season’s sport. It is simple enough—just a 
matter of preserving the curves and preventing warping. 
The first step is to soak the old wax with gasoline or ben- 
zine and scrape it off the running surfaces. The scraping may 
be done with an old plane iron, a straight piece of tin, the 
back of a knife, or any similar tool that is not too sharp. Be 
sure to clean out the grooves thoroughly. If the skis have 
sandpaper the running surfaces lightly to 


smooth any small nicks or cuts. 

Many sportsmen waterproof new skis 
by soaking them in raw linseed oil several 
times until the wood will absorb no more. 
If this has been done, it is not necessary 
to oil the skis further; otherwise, rub oil 
on at this time. A mixture of four fifths 
linseed oil and one fifth paraffin is some- 
times recommended instead of straight oil. 

Massage neatsfoot oil into the leather 
fittings, and your ski boots as well, but 
wait until they are thoroughly dry. 

It is important to preserve the arch 
equally in both skis, so put them face to 
face and apply one clamp near the heels and 
another just before the tips start to curve. 
Although clamps are preferable, straps 
may be used to lash them together. Wedge 
a block of wood in the center of the open- 
ing formed by the two arches as illustrated. 

The proper curvature of the tips must 
be maintained, so use a spreader. There 
are various types of spreaders, but one 
may easily be made from a piece of wood 
about 4 in. wide and of sufficient length 
to hold the tips apart. Both ends are 
notched and drilled for bolts, which pass 
through holes in the tips of the skis. 

Grease any iron fittings and place the 


skis in a cool, dry cellar.—J. H. W. 


%, 


CAMP STOVE SUPPLIES 

HEAT AT WORKBENCH 

Many home workshops are so situated 
that gas is not available for heating pur- 
poses. The usual procedure is to run back 
and forth between the shop and the kitch- 
en with melting pots, glue pots, soldering 
irons, and the like. This makes the kitch- 
en look like a workshop. 

To solve this problem, I make use of an 
auto camp stove, which otherwise would 
be stored away except for a few days dur- 
ing the summer. If you have one like it, 
set it up permanently in your shop. It is 
easy to start, and its use in the shop will 
insure its being in working order for your 
picnics or vacation next summer. A small 
hood made from half a tin can will enable 
your soldering irons to be heated much 
more quickly—B. K. 
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Condensed Plans 


FOR THOSE WHO LIKE TO WORK OUT 
THEIR OWN DETAILS 









Model of a famous old 
Wells-Fargo coachwith 
carved wooden horses 


O MANY readers ex- 
pressed their apprecia- 


tion of our first “plans- 
in-brief” page (P. S. M., 
Jan. ’37, p. 74) that we are 
offering five more projects 
—a model of a Wells-Fargo 
coach said to have once been 
driven by “Buffalo Bill” 
Cody, a toy drill press, and 
three pieces of furniture. 
These condensed drawings 
are intended for those more 
experienced home workers 
who enjoy planning their own 
methods of construction. 
All the projects are taken 
from standard, fully detailed 
blueprints in the PopuLar 
SCIENCE MONTHLY series. 
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The DESIGN IS BASED ON AN EARLY AMERICAN MAPLE 
ARM CRAIR in the METROPOLITAN MUSEUM 


of ART NEW YORK Telephone table with a stool that slides under it on runners. Above: Slant-top 
writing desk and a toy drill press. Left: Armchair with rush or cane seat 
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To shape the mold- 
ing, a length of 
thin sheet metal 
is pulled through 
a drawplate. The 
necessary dies are 
cut from hardwood 
on the scroll saw 


as showr at right 


TARROW moldings are easy to 
from strips of thin sheet metal by the 

use of a wooden drawplat as illus 
trated. It consists of two parts, a holder 
and a die. With the holde: 
ment of dies, which cost practically noth- 
ing, you can turn out attractive and mod- 
ern-looking moldings in a variety of differ- 
ent styles or designs. They make excellent 
picture frames and can be used for trim- 
ming the edges of wood and metal-craft 
projects, for concealing joints, and in 
making. It is possible to make 


iorm 


made 


and an assort 


: 
model 


model railway track, including ties, in 
this way. 

To make the holder, cut two 4 by 4 by 

»-in. pieces of hardwood. In the cente: 
of one cut a 1!2-in. square hole; in the 
other, a 2-in. square hole. A brass plate 
with a threaded hole should then be 
screwed to one side of the latter to re- 
ceive the set screw used in clamping the 
halves of the die together. You can then 
screw the two squares together and sand 

The bushing remover 


in use and, below, a 


sketch of the tool 
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TOOL REMOVES BUSHINGS 
OF VARIOUS SIZES 
WHEN several 
quently have to be 
a bushing .omove 


sizes of bushings fre- 
remove d and replace d, 
may be made with steps 

thus eliminating the 
tool should be 
werk 
done. Be sure that the length of each step 
is sufficient to drive the bushing complete- 


for the various s1 


need of separate tools. ‘The 


designed to suit the type of being 


ly out before the shoulder is reached. It 
is well to knurl the handle SO the tool can 
handled easier—BURL KNUTSON, 









MODERN-LOOKING METAL MOLDINGS 


FORMED WITH WOODEN DIES 





the edges smooth. One or two coats of 
shellac will improve the appearance. 

For the dies, cut a number of 2 by /%-in. 
hardwood squares; the harder the wood is, 
the better. The author found hard maple 
satisfactory. Draw an edge view 
of any simple molding design in 
the center; then extend lines on 
each side from the molding profile 
to the edges of the block. The die 
is best cut apart on a power scroll 
saw with a blade of the same thick- 
ness as the metal that is to be 
formed into moldings. Push the 
wood against the blade very slow- 
ly, both to assure a smooth cut 
and to avoid irregularities. Soak 
both faces of each die with light 
machine oil before they are put in- 
to use. 

The illustration at right shows 
how the end of the strip of metal 
is started into the die or draw- 
plate. Place the die in the holder 


with the end of the strip in place, and part 
of it extending on the other side so that 
it can be grasped with pliers. Turn the 
clamping screw until the parts of the die 
mesh or seat themselves, but avoid more 
pressure than is required for forming the 
metal. 

With the device held in a firm grip, you 
can pull the strip of metal gently through 
the drawplate. A moderate, even pull is 
best, but the amount of labor necessary 
depends on the thickness of the metal. 
This should be annealed by heating if it 
is hard and springy. Light copper and 
brass give the best results, and the opera- 
tion is easier if the strips of metal are 
bent somewhat concave beforehand, to 
correspond in a general way to the bend 
they will receive in the drawplate. 

Many modernistic designs can be worked 
out in these moldings for improving vari- 
ous fixtures about the home.—E. A. Bower. 





One of the pair of dies has been taken from the holder 
to show how the metal is started through the plate 


RACK AND FILLER FOR GREASE GUNS 


KEEPING grease guns filled, accessible, 
and off the is important, not only 
around the garage and service station but 
also on the modern farm. Nowadays trac- 
and many farm implements are 


greased by high-pressure grease-gun meth- 


tloo1 


tors 








The rack holds four 
grease guns in a way 
to facilitate filling 
them quickly with the 
aid of an old tire pump 


ods. One standard type of two-row corn 
picker alone has more than 225 high-pres- 
sure fittings that must be gone over daily 
when the machine is being used. Much time 
and annoyance can be saved in all work of 
this kind by the homemade grease-gun 
equipment illustrated. 

The rack is made of 7%-in. boards. If 
the dimensions on the drawing are fol- 
lowed, the rack will hold four guns. Four 
2'4-in. holes are bored in the top board, 
and 1-in. holes are bored in the lower 
board directly under them. The top board, 
it will be noted, extends 2 in. at each end, 
and the ends are notched to hold the tops 
of the guns while they are being filled 
with grease. 

Anyone who has filled a grease gun with 
a paddle or an old table knife knows that 
it is a slow and mussy task. An old tire 
pump, however, can be converted into a 
filler that does the job quickly and without 
any waste or trouble. The foot or base 
of the pumpeis discarded, and the plunger 
is equipped with two leathers, one turned 
each way, to make it a double-acting 
plunger. The old pump now acts as 
syringe. Grease is drawn into the pump 
cylinder by pulling up on the handle, and 
downward pressure on the handle delivers 
the grease into the grease guns, which are 
held in the rack.—Haro_p JACKSON 
POPULAR 
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Made from an old alarm clock, this timer rivals in 
efficiency and accuracy the somewhat expensive com- 
mercial devices known as “short-period call clocks” 


OW ojften have you missed get- 
ting a much desired radio broad- 
cast because you forgot to turn 
on the set in time? How many 

times has food been burnt or some im- 
portant matter overlooked for lack of a 
timely reminder? 

To jog your memory and prevent such 
domestic calamities is one of the many 
purposes of the so-called ‘short-period 
call clocks” which have recently been put 
on the market. These clocks can be quick- 
ly set to sound a warning note at a pre- 
arranged time—from a minute up to two 
hours. 

An inexpensive attachment for an ordi- 
nary alarm clock can be made that will 
transform it into a call clock equal in 
most respects, except possibly appearance, 
to any of the somewhat costly commercial 
clocks. Furthermore, the original alarm 
element of the old clock is always available 
for desired calls beyond the two hour limit. 

If at first glance the design of this clock 
attachment seems to be a trifle crude, this 
is entirely for the benefit of the man who 
must rely on a few hand tools. 

The materials required are an alarm 
clock from which the glass has been re- 
moved; a soft pine board about 14 by 6 
by 18 in., planed on both sides; a piece of 
soft sheet brass about 8 by 10 in. of 
moderately thin gauge, and a piece of hard, 
springy sheet brass about 6 by 6 in. of a 
slightly thicker gauge. Also, an electric 
buzzer, two 1-in. diameter dry-cell flash- 
light batteries, and a few small screws and 
screw hooks. 

Make the baseboard about 1% by 41% by 
5 in. Next shape the two clock-support- 
ing blocks. One of these (the back block) 
should have a sawed-out recess, as shown, 
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for the buzzer, and the front block will re- 
quire two notches or depressions for the 
clock legs. Glue the blocks together and 
screw them to the baseboard. Shape and 
fasten two small 5/16-in. thick end blocks 
for the battery support. 

The %-in. thick wooden ring may now 
be sawed to scale. This ring is supported 
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TO JOG YOUR MEMORY 


Simply made device sounds a buzzer when 
it’s time to turn on the radio, take the 
cake out of the oven, remove films from 


the developer, or do any similar task 


By J. D. GARFIELD 


in a concentric position on the 
front edge of the clock case by six 
guide pins, which loosely ride on 
the edge and permit free rotation. 
To hold the ring closely to the 
clock case, two spring arms of 
stiff spring brass are screwed to the 
inner wall of the ring, opposite to 
each other. Their free ends have 
bent ears or clips that extend out- 
ward and slip under the rear sur- 
face of the ring, and also under the 
clockcase bezel or flange, as shown 
in the drawing of the side view of 
the clock. These clips are main- 
tained in position under the case 
flange by the pressure of the spring 
arms, but may be pressed inward 
to a releasing position by means 
of a stout pin as illustrated in a sketch. 
By this method the ring may at any time 
be removed from the clock. 

To complete the sawed-out ring, a rab- 
bet to hold the glass crystal is necessary. 
This is easily provided by a cut-oul card- 
board ring of the same thickness as the 
glass and of the (Continued on page 120) 
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Front and side views of the complete assembly with the clock shown in dotted lines; and sketches 
of the base, the contact ring, the contact and shield, the circuit connections, and other details 
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Did you ever price one of these dressing mirrors? 
If so, you'll know this is a piece it pays to make 


DRESSING MIRROR FOR USE 
IN COLONIAL BEDROOM 


DRESSING or shaving mirror of the 
type illustrated is a beautiful addition to 
any bedroom furnished in Early Ameri- 


can style. The posts, if desired, may be left 
square and tapered slightly 

Note that the drawer sides extend 4 in. be- 
yond the front. The curved drawer front 1s 
band-sawed from 134 by 3-in. stock after the 
end tenons have been cut. The '4-in. groov 
inside the front for the drawer bottom may b« 
cut on a spindle shaper or routed on the drill 
press, with the waste stock serving as a cradle. 

\ssemble with screws and glue, countersink 
ing and plugging the screws that hold down the 
top. The knob on the brass pivot pin may 


SMOKING STAND WITH ALL TURNED PARTS /, | \ \\\ 


W oop turners will find this distinc- be drawn freehand or a piece of paper 

tive smoking stand a piece to give may be wrapped around the ball to help _, : pee 
them plenty of practice in both spindle — in drawing. There will be eight spiral LAYIN 
and faceplate work. The materials re- lines. The carving is started by cutting | 
quired are: 1 pe. 2'4 in. diameter by 1814 along the spiral lines with a wood | ~ 
in. for shaft; 3 pe. 1% in. diameter by — carver’s V-tool—H. BorNEMAN. 


934 in. for legs; 1 pe. 2 In 


thick by 8% in. diameter fot 
tray; and 1 pe. 1% in. thick by 
6 in. diameter for leg block 

The greatest care should be 
exercised when sanding beautt- 
ful turnings such as these so 
as to leave the edges of the fil- 
lets sharp 

\ jig may be made to bore 
the holes for fastening the feet 
Simply bore a hole through a 
?-in. plank at an angle of 60 
deg. and then clamp it to the 
piece where the holes are to be 
bored 

lo lay out the spiral, divide 
the turned ball into four equal 
parts with longitudinal lines 
The spiral may then be drawn 
to go halfway around the ball 
in its course from the top to 
the bottom of the ball. It may 
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a DRILL-PRESS : 
CHUCK a ROUTER BIT 
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be turned with a diamond-point eter and 34 in. long for the knob, and 
tool made from a square file. Use drill and tap it for the %-in. brass pivot 
brass stock about 34 in. in diam-  pin.—DOona.p A. PRICE. 
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| Woodworkers fo Build 


STRAPWORK CARVING SETS OFF 
USEFUL LITTLE PINE CHEST 


ANY uses may be found for a small early Co- 
lonial pine chest like the one shown—for ex- 
ample, in the nursery to store the baby’s 

clothing. Do not be alarmed by the carving on the 
drawer front; it is very simple. There is no model- = . 
ing except a very little hollowing out at the leaves, = —— } © os, 


Tue 
i! Z } 


and a slight lowering of the strapwork where one 
band appears to go under another. 

First get out the front and the back, making them 
a few inches longer than their actual size so that when 
the grooves have been cut and the chest is being as- 
sembled, the ends will not split out. Groove the front 
and back 34 by 3¢ in. to receive the tongues, which 
are later cut on the ends. Now groove the ends and 
back, and rabbet the lower edge of the front for the 
floor and bottom. The chest may then be assembled. 
Be sure it is square. 

The drawer front is made so that it covers the ends 
on the chest to prevent them from showing, 
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oo, b-JZole 3] 7 AFTER ASSEMBLING } The chest has a drawer in the bottom, the front 
4 = of which is relieved by a simple type of flat 
| 7 Ee ene > carving. The initials are cut in with a V-tool 
| # Small | L eats es 
|>  éatly Colonia a nee Suir Pak a as ad ' 
| «Dine Caest - ae ee urn the feet and bore holes into th 
l 1-8 fi ry 2 bottom of the chest to fasten them. Fasten 
' i Pye y= ——-_+ the molding. 
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| pie" 1 wnieo Ht ft Next make the lid, which may be mold- 
- ' vz ¢ 
ee Fig./ SSE al L. mrt ed on a shaper or by hand. 
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INNER-TUBE STRIPS ACT AS SPRINGS FOR CRIB 


HEN it is necessary to make a crib _ been clamped by the upper strips of wood. 

or bed forachild, it isalwaysa problem To get the rubber strips as tight as pos- 
to provide suitable springs. The same sible, clamp them between the frame 
question arises, too, when an old crib is pieces and stretch them before fastening 
to be renovated, because ordinary springs the corners.—BENJAMIN NIELSEN. 
such as are used in commercial cribs have 
a habit of sagging badly after considerable 
use. They have to be replaced if the crib 
is to be put into comfortable shape for 
further use. 

One of the simplest and best solutions is 
to make the springs from the heavy inner 
tubes used in truck tires. A wire is first 
run along the lower section of the frame as 
shown at the right in order to provide a 
firm grip and prevent the interwoven rub- 
ber strips from pulling out after they have 





PE iT Bi 


Wire placed along the frame helps to grip 
the rubber, preventing it from pulling out 
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Money-Saving Ways 


FLAWLESS BALLOON CEILING 
Conceals Badly Cracked Plaster 
By RALPH G. 


plaster dust sift endlessly down 

from a cracked ceiling over he 

clean carpets, draperies, and furniture. 
This difficulty is a common one, too, par- 
ticularly with the older type of plastered 
ceilings. The cracks and checks gradually 
become enlarged to alarming proportions 
in spite of occasional screws or cloth 
patches applied as emergency measures. 
Something radical must be done to end 
the ever-present menace that such a ceil- 
ing will fall. Fortunately, there is a sensi- 
ble and practical way out of the trouble— 
one that avoids the dirt and part of the 
expense of a new plaster job. It is to in- 
stall a so-called “balloon ceiling,” which 
is a Suspe nded ceiling o! tightly stretched 


ERHAPS nothing is quite so ap- 
palling to a housewife as to have 


and painted cloth 

lo my mind this makes the finest type 
of ceiling since it appears mechanically 
more perfect than a plaster ceiling can 
possibly be. In fact, if 1 were building a 
new house, I should cover the joists with 
a soft type of in. insulation board and 


WARING 


Order the ceiling cloth from a 
tent or awning shop, allowing an 
extra foot each way. For a 14 by 
15-ft. ceiling, order a 15 by 16-ft. 
cloth. Have the seam double 
stitched as a standing seam, not 
with two stitches along either edge 
of a flat seam. The usual price for 
this work in the city where I live 
is five cents a square foot, stitched 
and delivered, for an extra wide, 
ceiling grade of unbleached mus- 
lin. 

Have the cloth made up at least 
a week ahead of the time you wish 
to use it. Specify that it is to be 
clean and free of shelf dust lines 
on the bolted cloth. If any dust 
lines should appear, they must be 
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Applying a wall-board 
patch to a weak sec- 
tion of a ceiling to 


ens , ¥ prevent any more 

then apply a balloon ceiling, knowing that ® plaster from falling 
when the job is finished I should never be o 

bothered with any ol the troubles in- # Using a straightedge 

herent in plaster. x _ po > underface 

. . . fe) the urring strip 

s . S : P , 
First, outline with colored chalk or soft ‘+: fee i es 


pencil all plaster areas that are too soft 
or loose to support themselves any longer. 
These can be found 
best by tapping lightly 
with a stick or finget 

Small areas or streaks 
along running cracks 
can readily he reen 
forced by pasting ovel 
a covering of strong 
new unbleached muslin 
\pply a generous coat 
ing of strong wall-papet 
paste to the plaste! 
stretch out the patch 
and brush another coat 


Ol paste on the cloth 
which should be large 
enough to lap well over 
the adjacent sound 
plastet 

Any weak area larget 
than a few square feet 







removed with a 
soft gum eraser or 
the soft core from 
a loaf of rye bread. 

While the cloth 
is being made up, 
obtain some 1 by 
2-in. white pine lat- 
tice stock, surfaced 
on four sides, and 
enough strips of 3- 
in. soft pine cove 
molding to trim 
the entire ceiling. 
For a 14- or 15-ft. 
run, buy 16-ft. 
lengths to allow for 
mitering, coping, 
or trimming. Get 
about a dozen 
wooden shingles to 








be used as shims or wedges 
in lining up the 1 by 2-in. 
stock. If there are any ceiling 
light fixtures or furnace reg- 
isters, material for these must 
also be provided. Use a solid 
circular board for the light- 
ing fixture and 1 by 2-in 
stock for a frame around the 
register opening. 

Starting with the longest 
and best conditioned side of 
the room, apply a piece of the 
1 by 2-in. wood, cut ™%-in. 


should be supported by 
a suitably cut section of 





Calcimine should be applied 
in small areas having an 
irregular edge. Two years 
after the first treatment, it 
is washed clean; two years 
later, it is recoated with 
half-strength calcimine 


W ill board screwed as 
far as practicable to the 
ceiling joists. Space the 
margins of the board 
to allow for the fact 
that most joists are set 
i6 in. on centers. Th 
screws that are used in 
the edges where laths : 
lone are available 
should be from 4 to 6 
in. apart. 


To aid in stretching the 
cloth, a T-shaped wooden 
pushing rod is used with 
points in the upper edge, 
which is beveled to fit 
snugly up into the corner 
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to Modernize Your Home 





The completed balloon ceiling is of fine appearance—flatter 
and more perfect than the best plaster. It never cracks or falls 


HOW TO RESTRETCH UPHOLSTERY WEBBING 


VV EBBING, which is the foundation of 
ali upholstery work, 
comes loose on a piece of furniture. 

Remove the black cloth that is tacked 
ver the webbing; also remove the cov- 
‘ring material on the bottom of the fur- 
iture. Retack one end of each loose piece 
of webbing. Use 12-0z. upholstery tacks 
or 34-in. wire nails, staggering them so as 
not to split the frame. 

A webbing stretcher is required for the 
next operation, and it can be made from a 
piece of wood about 4 in. wide and 8 in. 
long. Drive five nails part way into one 
end of the wood, cut off the nailheads, and 
file the ends to a point. 

In order to use the stretcher, an 


occasionally 


short, to the ceiling and 
nail into place with 10- or 
12-penny nails. Use a 6 
to 10-ft. straightedge as 
shown in one of the il- 
lustrations to insure that 
the lower face of the strip 
remains straight and true 
throughout its length. 
Whenever necessary, cut 
off 3-in. portions of the 
cedar shingles and use 
them as wedges to force 
the strip down level and 


afford solid nailing. The 
nails should not be more 
than 18 in. apart. Check 
frequently with the 


straightedge throughout the 
work, otherwise the cove 
molding will not finish 
tightly against the cloth. 

Continue nailing the 1 
by 2-in. stock around the 
entire ceiling. Be sure that 
the butt joints are solid 
and level. Next lay out 
the frames for registers 
and ceiling-light fixtures. 
Use the straightedge to 
test both crosswise and 
lengthwise. Level out 
with shingle shims where 
required. 

Measure from the long- 
est side to the center of 
each end of the room. 
Open up the cloth on the 
freshly swept and dust- 
mopped floor so that the 
standing center seam is on 
the upper face, nearest the 


loose strip, and repeat the process on the next strip 
should be 
started towards the rear of the frame where the 
least amount of strain is needed. Continue the op- 


of webbing. This stretching process 


eration to and at the 
front of the furniture, 
as shown. Finally, re- 
place the edges of the 
covering over the web- 
bing and tack a piece of 
black cambric over the 
webbing, folding in the 
edges all around. The 


cambric catches dust 
before it falls to the 
floor.—HERBERT Bast. 


old plaster ceiling. Take up one end of the 
seam, walk up the ladder, and while a 
helper holds the cloth from a second lad- 
der or ona suitable plank arrangement, use 
6-0z. cut sign tacks (not round) to tack 
the cloth seam on the center mark, leav- 
ing some 3 in. of slack cloth against the 
wall. Tack several places on either side of 
the seam about 4 in. apart to hold the 
cloth. Go to the opposite end of the room 
with your helper and tack the other end 
of the seam to the center mark on the 1 
by 2-in. strip while the seam is stretched 
as tight as is humanly possible. 

Return to the first portion and tack the 
remaining half of the end towards the 
longest and straightest side, spacing the 
tacks about 2-in. apart and as near the 
wall as practicable. See that the slack 
cloth is kept on as even a margin as pos- 
sible to insure straightness of the center 
seam. Continue the work along the 
straight wall. One man should align and 
stretch the cloth evenly, and the other 
do the tacking. It will be an advantage to 
have some one watch the center seam du- 
ring the work, since if this is kept straight 
the other.portions seem to take care of 
themselves more readily. As soon as the 
long wall has been tacked, return to the 
first end wall and finish the second half 
of that portion, thus completing one long 
side and one end. 

The real work now begins. Consider- 
able strength of fingers and arms is re- 
quired to stretch the cloth endwise while 
some one else does the tacking. To over- 
come the strain on fingers and forearms, 
I devised a stretcher something like the 
old carpet stretcher of our grandparents’ 
day. A 6-ft. length of 1 by 3-in. pine was 
used as the rod, (Continued on page 117) 


















extra strip of webbing or a piece 
of heavy canvas about 4 in. wide 
and 12 in. long is necessary. Use 
large nails to pin this piece to the 
loose end of a strip of the old 
webbing on the furniture. Put the 
end of the stretcher against the 
frame, and hook the loose end of 
the extra strip through the nails 
in the stretcher. Then pull down 
as illustrated. Tack the stretched 
webbing to the frame, remove the 
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The webbing is tightened with the aid of a 
stretcher and a short piece of old webbing 
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Installing a Crystal-Bottom Kitchen Light 


By HAROLD P. STRAND 













The wires are twisted tightly, 
the ends bent over to prevent 
puncturing the tape, and the 
joints soldered as below with 
a smail torch or soldering iron 


After the old pendant has 
been removed, the ends of 
the wires are scraped clean; 
then the fixture bar is se- / 
cured with a lock nut as f 
illustrated at the right / 


NE room where the house- 

wife always appreciates 
good illumination is the kitch- 
en. Here she does most of her 
work, and good light certainly 
is an aid. 

The modern way of lighting 
the kitchen is with a crystal- 
bottom ceiling unit containing 
either a 75- or a 100-watt lamp. 
This type of fixture provides a 
strong but evenly diffused source 
of light that helps make work- 
ing a pleasure. In addition it 
reduces eyestrain to the mini- 
mum. The bottom of the globe 
is a cut or molded form of glass 
that is clear, but the nature of 
the design breaks up the light 
rays, thus preventing an objec- 


At left the joints have been taped, 
the old holes in the plaster patched, 
and everything made ready to fasten 
the holder with two machine screws 


To install one of these units, 
remove the old pendant and 
scrape the ends of the wires 
that come from the outlet 
box until they are clean and 
bright. In the case illustrated 





The modern ceiling kitchen unit, tionable glare. If a table hap- there is an outlet box which 
ne eginie Bl a er pens to be under the fixture, was imbedded in the plaster 
theoumtheut the reom. ft is fa: this strong light directly downward is very useful. when the house was built, and it has a 
superior to the old-fashioned The rest of the globe is composed of opal glass, which —3-in. fixture stud in the center. In older 
pendant which it is displacing spreads a soft but adequate light throughout the houses one is likely to find a combination 

entire room, including even the corners. outlet in which a (Continued on page 119) 


STOPPING LEAKS IN SHINGLE ROOFS [ 


. ° 
N NORTHERN districts, particularly of the sun and the warmth of the building. A Dozen Suggestions 
during a severe winter, many roof leaks — As the water runs down the roof, it is like- f A Y | 
ire reported, all similar in cause and usu- _ ly to freeze on the wide overhang because or MARCH Jo IS 
ally occurring in houses and other build this portion of the roof is much cooler, be- Here are twelve shipshape-home ideas 
ings where the roof projects considerably ing more exposed to the wind and having | for March, any of which will aid in mak- 
beyond the walls at the eaves. This type no warmth from below. Gradually a ridge ing your house more modern and livable : 
of leak is always prevalent in seasons of | of ice forms, (Continued on page 123) Repair furniture and upholstery. 
heavy snowfall and is likely to cause Build cabinet for children’s toys. 


much damage to ceilings and walls. 
On a comparatively mild day, the snow 
on the main part of the roof melts because 


Correct sagging doors or defective win- 
dows. 








Rearrange the kitchen for more efficient 
work. 
Add handrail for cellar stairs. 


Install full-length mirrors on bedroom 
doors. 

Repair or replace defective locks, chains, 
or bolts. 

Weather-strip cracks around window 
sash and doors, 

Lay flooring for any unfinished part of 
the attic. 

Construct built-in telephone cabinet. 





The shingles are removed along the Replace common glass with ultraviolet- 
edge of the roof with the aid of an ray glass in nursery or sun porch. 

old spade as illustrated at the left. " : 
Above: Laying new shingles on roll Insulate roof or attic floor to reduce 
roofing covered with roofing cement heat losses in winter and to make 
house cooler in summer. 
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Just an idea in 1933 ... now the National 


unit is aided by a variety of free services 


Homeworkshop Guild has clubs in forty-three 
states, Canada, and the Philippines, each 


the craftwork center of its community. Every 
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ROLL CALL OF CLUBS 
IN THE GUILD 


WITH HOME WORKSHOP CLUBS 


ARIZONA 
Pucson 

ARKANSAS 
Little Rock 

CALIFORNIA 
Antioch 
Auburn 
Bellflower 
Glendale 


Huntington Park 


Los Angeles 


(Model R.R.) 


Newcastle 
Oakland 
Pasadena 
Reseda 
San Diego 
San Jose (2) 
Santa Monica 
COLORADO 
Denver 
Pueblo 
CONNECTICUT 
Middletown 
Putnam 
DELAWARE 
Wilmington 
DISTRICT OF 
COLUMBIA 
Washington 
FLORIDA 
Jacksonville 
Miami 


Ocala 
GEORGIA 
Atlanta 
Lake Park 
IDAHO 
Nampa 
ILLINOIS 
Chicago (5) 
Ci ero 
Decatur (2) 
Dixon 
Elgin 
Elmhurst 
Freeport 
Galesburg 
LaGrange 
LaSalle 
Mount Morris 


Peru 


Sieffield 
Springfield 


Waukegan 


Western Springs 


INDIANA 
Borden 
Evansville 
Fort Wayne 
Terre Haute 


IOWA 


Cedar Rapids 


Creston 

Des Moines 

Emmetsburg 

Mason City 
KANSAS 


Fort Leavenworth 


Fowler 
Gaylord 
Holton 
Kincaid 


Smith Center 


Topeka 
Wichita 
Winfield 
KENTUCKY 
Covington 
Lexington 
Louisville 
LOUISIANA 
Shreveport 
MAINE 
Biddeford 
Brunswick 


East Machias 


MARYLAND 
Baltimore 
Boonsboro 
Hyattsville 


MASSACHUSETTS 
Boston (Model R.R.) 


Brockton 
Fall River 
Lawrence 
Longmeadow 
Lowell (2) 


New Bedford 
North Adams 


Orange 

Roxbury (2 
Springfield 
West Lynn 


) 





RAPHICALLY illustrated on the 
jig-sawed map above is the dis- 
tribution of home workshop 
clubs throughout the United 

States. Each flag bears the number of ac- 
tive clubs in the state in which its pin is 
implanted. There are clubs in forty-three 
states, besides Canada and the Philippines, 
at the time this is written, and clubs are 
continually being organized. New York 
has the most clubs; Illinois is second. 

A home workshop club in every town is 
the ultimate goal of the National Home- 
workshop Guiid. Interest in the hobby is 
increasing steadily, so the Guild directors 
see no reason why this mark cannot be 
reached. More than 100 new clubs were 
organized last year under the Guild’s free 
membership plan, and at least 200 are ex- 
pected to become affiliated with the or- 
ganization during 1937. 

The majority of the clubs are in the 
more densely populated areas, but home 
workshop enthusiasts living in the smaller 
towns are beginning to discover that they, 
too, can double the pleasure and satisfac- 
tion they get out of their hobby by form- 
ing groups and affiliating with the Guild. 
A complete list showing where clubs are 
located begins on this page. If more than 
one club is situated in a town, the number 
is given in parentheses. 

Each new club becomes the craftwork 
center of its neighborhood or community. 
The members, instead of having to work 


and other demonstrations, and to partici- 
pate in a great variety of actual construc- 
tive projects. Not all of this is done for 
purely personal reasons, either. Many of 
the clubs get experience in craftwork and 
gain much enjoyment from such group 
undertakings as making toys for poor 
children, aiding dramatic clubs in the con- 
struction of scenery, helping the local 
manual training classes by offering prizes 
for meritorious work, and building equip- 
ment for various organizations. A notable 
example of the latter type was the con- 
struction of a cabin for Boy Scouts by the 
Rockford Homecraft Club (see P.S.M., 
Jan. °37, p. 98). (Continued on page 113) 


| HOUSE REPAIRS 
| IsClub Topic ; 
for March * 


Howe workshop club 
members will learn 
i lot of new ideas about 
| keeping their homes shipshape as the re- 
| sult of a special demonstration and dis- 
cussion scheduled by the Guild’s Program 
Service Bureau for March. This is the 
fourth in the series of special monthly 
events planned by Guild experts and out- 
lined in the regular Guild bulletins sent 
to club secretaries. 

The February program feature—a 
crossword puzzle composed largely of shop 
terms—has aroused much interest because 


[ 








Rock ford Worcester entirely alone, meet regularly to talk over of its novelty. Such stunts always help 
(List continued on page 113) their problems, to watch woodworking. make club meetings more enjoyable. 
model making, metal working, painting, beeen ss — 
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two pieces ol plywood The 
Plywood 


Prepare a full-size outline of the 
two pieces by sketching them on 
a piece of heavy paper on which 
have drawn 
Cut out the two designs with a 
pair of scissors, lay the patterns 
on the plywood, and outline the 
shapes with a pencil. Two or more 
holders may be sawed out at the 
same time by tacking together two 
or more pieces of plywood. In 
Sawing out the slots. be sure they 
are the right width to form a 
tight fit when the two pieces are 
engaged. The eye is indicated by 
boring a 3/16-in. hole 

Yellow paint or enamel will 
give a pleasing effect to the fin- 
ished holders, and only the addi- 
tion of an egg with the customary 
brilliant dyes of many hues 1s nec- 
complete this Easter 
novelty.—GEorGE A, 
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WOODEN PAPER WEIGHT 
HOLDS DESK MAGNIFIER 


\ COMBINATION magnifier or reading 
glass and paper weight that will be a use- 
desk may be mack 
as shown above. The block of hardwood 
is either turned on the lathe or cut out on 
a jig saw and shaped by hand. The 
should fit tightly in the rabbet and may 
be cemented in for additional security. A 
{ 
this purpose Is sold in chain stores, and 
from its 


lul accessory on any 


glass 


n-cent re iding glass of suitable size for 


it can quite easily be removed 


D.W.C, 


handle 


MODEL RAILWAY FOLIAGE 
MADE FROM RUBBER 


\s SOON as bovs 
fathers 
know 


Way they 


not to spt ik of the i] 


have tound out all there is to 


about operating a new model rail 
usually 
scenery for it and put in a 


miniature making 


0 build realistic 


Want 
number ot 


trees lor the foliage 


Ll have tried everything that looks green 
ind find a green sponge-rubber bath mat 


is hest if it is cut into very small pieces, 
match-head size. A small pile of these is 
kneaded with a high-grade rub- 
ber cement, then applied to the end of a 
twig and modeled natural 
James A 


Love the I 


small into a 


LAVERTY. 





| ( shape 





UNIQUE EASTER EGG HOLDERS 
JIG-SAWED FROM PLYWOOD 


ERE is a decorative Easter egg holder easily and quickly made from 
secret of its construction is shown in 
the diagram, and the finished holder appears as in the photograph. 

in. thick, of any inexpensive variety, is suitable. It may 
be sawed with either a power-driven jig saw or a hand fret saw. 






Xe, HOLE 


4, SQUARES 











| | 4 
CUT FROM 
Yy PLYWOOD 


» 








ao Y Painted a bright yellow, the holder supports a gayly dyed egg 
at the Easter breakfast table. The patterns are at the left 








SIMPLIFY YOUR WORK WITH OUR CONSTRUCTION KITS. LISTED ON PAGE 20 


NEW 


MObeELs and other work may quickly 
_ 


TOOLS FOR YOUR DRILL PRESS 





be carved by the use of a tap in a 
drill press. Whirling at highest speed, the 
toothed flutes remove stock at a surpris- 
ing speed, and cut across the grain with- 
out splintering. Scratches left in the work 
are soon removed with small reamers used 
In the same way. 

For inside work, as in hollowing a life- 
boat or other small piece, a quick job is 
done with a roundheaded wood screw held 
in a chuck on the drill press or lathe. To 
provide proper clearance, file away the 
the slot not used for cutting. A 
flathead screw treated in the 
same way makes an effi 
clent routing cutter 

Very small 
useful for stanchions and 
railings, may be made by ro- 
tating hardwood meat skew- —¢ 


side of 


Hollowing a model 
lifeboat with modi- 


dowel rods fied roundhead screw 


a = 
ea ‘i 
‘\ _ 


{ f] 
iA \ Otek 


/ 


ers or '4-in. doweling at Ke) 
highest speed in a drill gy if 
chuck and forcing one or | | } I 


more dies over it. 


Small spindles and stanchions 
may be turned from wooden meat 
skewers and dowels with the aid 
of inexpensive threading dies 


A tap, gripped in the 
drill- press chuck and 
whirling at high speed, 
is a good carving tool 
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HE average carpen- 





IMPROVED 





ter’s tool box is 
hard to keep in or- 
der. Whether it is a large 
chest, a shoulder box such 
as is carried to the job, o1 





the open hand boxsooften although they are easily carried, the 






used because of its porta- two boxes form a complete tool cabinet 


bility, it is next to impos- 

sible to keep the tools handy or to make a 
quick inventory of them. Even though 
trays or tills are usually provided, the up- 
per tills must be removed to reach the 
lower ones, while tools in the bottom must 
be nested together with time-wasting care 
or they are hopelessly jumbled. 

Designed to overcome these objections, 
the boxes illustrated are simple to con- 
struct and thoroughly practical. In them I 
carry all my carpenter tools, excepting, of 
course, the miter box. As soon as a box is 
opened, I can remove any frequently used 
tool without lifting another; and at quit- 
ting time one glance shows what tools are 
missing, for all are either silhouetted in 








geo sisdy Pena 
te 
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The box for the roughing tools. The drawer has been pulled out to show 
how it straddles the partition. General dimensions are given at the right 















dark paint or their places are labeled. from 


All rough tools are in one box. and the 
additional tools needed for finishing are 


carried in the second. 


required on the job, I set the finish box on 


the floor against a wall, 
place the rough box 
on top, and the two 
form a convenient 
cabinet where every 
tool, no matter how 
small, is at hand. For 
carrying, I close the 
boxes, slide the handles 
into place, and take 
one in each hand. 


If 


Carpenter's Boxes 


HAVE A PLACE FOR EVERY TOOL 


By Edwin M. Love 


Placed face to face in the auto 
trunk, they form a compact unit. 

Build the chests of '4-in. 
three-ply fir wall board, butting 
the joints and using both casein 
glue and brads. Note that the 
front of the drawer in the rough 
box extends full length, while the 
drawer itself is cut into two 
parts to straddle the partition. 
If a small hardwood block is 
glued in the front of this division 
and a hole is bored through the 
floor of the section above into it, 
the drawer can be locked by in- 
serting a spike. 

Bind the upper and lower 
corners with tin window flash- 
ings, driving 4-in. wire nails near 
the edges about every inch, and 
clinching them inside. Use piano 
hinges nailed in the same way. 
If you have no drill of the right 
size, the metal can be pierced 
with a center punch used first 


the front, then from the back. 
There is space for three or four hand- 
saws in the lid. The plywood supports are 


all the tools are cut away in the centers to give lightness. 





BOX _for ROUGHING TOOLS 
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SHIFT TO 
RIGHT OR LEFT 
AS REQUIRED 


Their bases, (Continued on page 118) 
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A discarded muslin sheet provided the material for this buffing 
wheel, and the spindle which supports it was turned from wood 


ANY home workshop owners 


finish small metal projects by 


hand, but it is a laborious and 


With an 


buffing 


inefficient process. 

spindle and a few 
high polish can be produced 
and in a_ professional manner. 
spindles can be obtained 
for attaching either to an electric 
lathe headstock o1 


Inexpensive 
wheels, a 
quickly 


Suitabi 


motor or to a 


other power tools. For occasional 
use or In an emergency, you can 
make a satisfactory spindle from 


hardwood, and the buffs can be cut 
from old bed line n. 
One of the photographs and the 


drawing show how the spindle is 
made. Place a 1 by 6-in, hard- 
wood turning square in the lathe, 
round it, then taper the tailstock 
end down to about '4 in. Cut a 


shoulder on the headstock end, as 
shown in the drawing. After re- 
moving the piece from the lathe, at- 


tach a faceplate with a 1-in. thick 
block screwed to it, and turn the 
block down to a diameter of 2 | in, 
Then turn a hole in the face of the 
block to receive the large dowel 


left on the end of the taper d piece, 

\fter gluing the wood spindle to 
the taceplate, center the small end 
with the tailstock and apply  suffi- 
ient pressure to hold the two parts 


securely together while the glue Is 
drying. Meanwhile you can slowly 
rotate the faceplate by hand and 


with a pencil draw lines for the 
screw thread. Cut the shallow 
with a hand scroll saw or 
coping saw, as shown in one of the photo- 
graphs, and afterward widen the cut with 
a triangular file, followed by light sand- 
ing. Cut off the button remaining on the 
tapered end, and the spindle is finished, 
unless you should wish to add a 
shellac or varnish 
very satisfactory 


threads 


single 
coat oO} 

Three 
be cut 
otherwise be 
(Piec 


6-in. buffs can 


from one muslin sheet that would 
discarded 1 
s of old tlannel may 


used for rags, 


be used in the 


Homemade Spindle and Buffs 


FOR METAL POLISHING 
By Oliver Bandelier 


















same way.) Cut the 
muslin into 6%-in. 
squares. Make a small 
hole in the center of the 
pieces so they can be 
slipped over a_ bolt. 
This may be done by 
folding three of the 
squares at a time so 
that the inside corner 
of the fold (and there- 
fore the exact center of 


the cloth) can be 
snipped oft 
The next step is to 


place the pieces in a 
jig, as illustrated, so 
they can be trimmed 
circular. First slip a 
4-in. plywood disk over a small bolt, then 
put on a 6-in. disk of cardboard, then fif- 
teen thicknesses of muslin, and _ finally 
another cardboard and another plywood 
disk, with a washer and wing nut. When 
putting on the muslin, apply a 1-in. ring 
of glue around the hole on every other 
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piece; it will soak through and form a hard 
center for the buff. Use the 6-in. card- 
board disk as a template for cutting. 

To assemble the buff, hold thirty-five 
or forty thicknesses between the same 
plywood disks and stitch right through 
the material with a stout needle and heavy 
thread. Let the stitches be guided by the 
edge of the plywood disks. The needle 
can be pushed through by pressing the 
end with the eye down against a block of 
metal as shown. Remove the two wooden 
disks and stitch around the center hole. 
You can then enlarge the hole with a 3¢- 
in. metal-cutting driil. 

Hold the work for buffing on the under- 
side of the wheel with the top of wheel 
turning towards you. The buffs should, of 
course, be touched with any suitable pol- 
ishing compound beforehand. Two or 
three buffs are generally used with abra- 
sives of varying degrees of fineness. The 
first buff is charged with cutting abrasive 
for the preliminary cutting down to re- 
move the coarser scratches; the last is 
charged with fine abrasive for the final 
high polish or “coloring,” as it is called. 

Sticks and blocks of polishing com- 
pounds can be purchased at very little 
cost, or you can make your own, when 
small quantities are wanted, by pressing 
the abrasive into cakes with as little melted 
paraffin as possible. The paraffin acts as 
a binder. Powdered tripoli is a common 
and much-used cutting abrasive and can 
generally be purchased at drug stores. 
Emery is a still coarser abrasive. Finer 
polishing is done with various grades of 
pumice. The highest polish is obtained 
with rouge, a special grade of iron oxide. 


Cutting the grooves 
TAILSTOCK in the spindle with 
a hand scroll saw. 
The spindle is made 
in two parts as at 
the left. The other 

views show steps in 
} cutting and sewing 
the disks for the buff 
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A 


Owl-shaped tray and a Gothic rosette design. 
At right: The scallop tray has a good handle 


ARVED wooden trays like those 

illustrated are well within the 

ability of the average home 

workshop enthusiast. If a drill 
press and flexible shaft cutters are avail- 
able, hand tooling may be almost entirely 
eliminated; on the other hand, the work 
can be done without power tools of any 
kind. The completed trays, which may be 
used for serving refreshments or as fruit 
dishes or decorative buffet pieces, are 
equal in design and finish to expensive im- 
ported ones. 

The procedure is to draw on a piece of 
paper, using 1l-in. squares, the design 
chosen. Transfer to the wood with carbon 
paper only the lines needed in the roughing 
out. Saw along the outlines, then rough 
out the interior. If a drill press is used, 
have the cutter set to stop % in. above the 
table. By securing the work by means of 

















If available, a 
drill press with 
a spurless bit 
or other suit- 
able cutter may 
be used to rough 
out the trays. 
Right: Using a 
carving chisel. 
Note the wooden 
hold-down and 
iron C-clamp 


FIVE 


DESIGNS FOR EASILY CARVED 


Refreshment [rays 


PRINCE and SILVIO MARINI 


By D. W. 









‘ 


waste “ears” and using a gouge, one may do this 
hollowing equally well although not so rapidly. 

Now the detail lines are transferred and carved 
in. About 3¢ in. of wood is left as a minimum 
thickness. Flexible-shaft carving bits may be 


used to advantage, or 
the smaller chiselsem- 
ployed for carving. 
Sandpapering the 
sharp edges reduces 
danger of splintering. 

A paraffin wax fin- 
ish is one of the best, 
as it does not taint 
food and is easily re- 
newed. The wax is 
merely rubbed on cold 
or slightly warmed. In 
the Gothic rosette 
tray, however, the pat- 
tern of the rosette 
may be brought out 
better by high-lighting 
with burnt umber, 
coating with very thin 
shellac, if desired, 
then varnishing and 
waxing. 

A graduated series 
of patterns may be 
drawn to scale, and 
sets of these trays 
made to “nest.” 
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IF YOU LIKE TO WHITTLE, WE HAVE 





SOME GOOD CONSTRUCTION KITS. SEE PAGE 20. 






















For a first attempt, 
i i simpler 
design, 
sunfish 
seed 





potlight 


CONSTRUCTED FOR 
TWO DOLLARS 






The spotlight in 
use for a still- 
life study,a pho- 
to of the parts 
before assembly, 
and, at right, a 
view broken 
away to show 
the focusing ar- 
rangement and 
drawings of the 
support and one 
type of stand 








OST amateur photographers feel condensing lens used. The writer bs ects Alternate \ tole 

the need for an inexpensive yet happened to have a 6-in. lens and % STRA lille tate Stand for | i 

efficient spotlight for portraiture built the spotlight around it. How- — \ ie: £ Lamp 2 PIPE 
and still-life photography. The light illus- ever, if the reader intends to buy a ee ass 
trated, which cost only two dollars for lens, he will find one of about 3-in. \= & fF HARDWOOD 14° WOODEN lk ANGE 
materials, has been used for all types of diameter to be less expensive, easier eeacmamed Disk “Ee : 
photography and has never failed to pro- — to handle, and perhaps even more efficient. — ventilation. The bulb is an ordinary pho- 
duce the desired effect Fundamentally, the spotlight consists toflood lamp. The inside of the stovepipe 

The simplicity of construction is ap- of a wooden ring to hold the lens, a hous- — should be painted aluminum. 

parent from the photographs and draw- ing made of stovepipe, two round curtain An old music stand is used as a base for 
ings. Some dimensions have been omitted rods on which the lamp base slides, and — the “spot,” or a stand may be made from 
because they depend on the size of the a wooden disk, which is drilled to afford pipe—MICHELE DE SANTIS. 


LOW-COST PHOTO LAMP STAND PF i 
MADE FROM CURTAIN RODS & 


 Oycicdies CTED from flat curtain rods forming a cap to fit the 


this stand for photographic lamps is hexagonal hardwood 





handy, compact, and light in weight. In — block, which is made as 
one respect it is superior to the purchased — detailed in the drawings. 
article because the lamp can be used in The block is laid out 
almost any desired position—from the on a circle of 31/32-in. 
tloor up to a height of over 6 ft radius. It greatly stiffens 
Rods 26 in. long were chosen for the the cap without adding 
stand illustrated. A complete rod serves muchtothe weight. Mark 
for the standard, and half rods for the — the position of the stand- 
legs. The writer made two stands, using ard hole, using the cap 
the other half rods for the second stand as a template. Notch the 
In preparing the legs, snip off the bent leg sides to clear the 
ends, grind or file them smooth, and drill headsoftheclampscrews, 
for the pivot screws. The cap of the tri and if square-headed 
pod head, to which the legs are clamped screws are obtainable, fit 
is made from a triangle of stiff sheet the notches to the heads 
metal. Aluminum 1/16 in. thick is ideal. to prevent their turning. 
For the opening to receive the standard, Also, bore the hole for 
make an H-shaped cut with a chisel or jig the wood screw used to 
saw, bend the tlaps upward, and file them — clamp the standard. The stand gives an unusual 
smooth. Drill the nail and pivot holes Assemble the head with . cee lor ae eek 
ind bend the corners of the triangle down, (Continued on page 104) toa height of 6 ft. or more 
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Kodak 'SS’ Fil Qs Two or three 
in ae pol _ Photoflood Lamps 
=~ and reflectors 








Everything you need 
to make snapshots at NIGH 


| pantie to try your hand at indoor 
snapshots? No need to wait 
until you get a better camera. 

You can start right in snapshooting 
tonight. For now, even a simple 
Brownie makes snapshots (instanta- 
neous pictures) indoors after dark. 

Just use Kodak “SS” Film, and two 
or three of the new No. 2 Mazda Photo- 
flood lamps, which last for hours, and 
Model B Kodak Handy Reflectors. 

If your camera has an /.6.3 or faster 
lens, No. 1 Photoflood lamps are 
powerful enough. 


FREE BOOKLET... 
Written in simple, non-technical language. 
Illustrated with helpful pictures and dia- 
grams. Contains everything you need to 
know about both kinds of night pictures— 
snapshots with Photoflood lamps, fast expo- 
sures with Photoflash lamps. (You can use 
Photoflash lamps, each good for one picture, 
if your camera can be set for “‘time.’’) The 
booklet tells you how to arrange your lights 
... how to place your subject... suggests a 
variety of picture opportunities. Get a copy 
at your dealer’s today .. . Eastman 
Kodak Co., Rochester, N. Y. 
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Connected to the 


Metal Sling for Springs 
Aids In Jacking Car 


WHEN using a bumper-type jack, it is 
often necessary to raise the car body a 
considerable distance before the wheel is 
lifted free of the ground. An easily made 
spring sling, as shown below, solves prob- 
lem easily. The hook-shaped piece of 3¢- 
inch steel rod is placed under the spring 
and hooked into a hole in the car frame. 
The sling should be long enough to go 
into place easily—H. J. 








The spring sling. and how it is put in place 


Double-Purpose Light 
for Auto Trailers 


Owners of small 
trailers and trucks 
can provide a 
handy interior 
light by making 
their safety tail 

lights do double 
A oiass, duty. Asillustrated, 
INTERIOR the combination 
light consists of a 
single bulb mount- 
ed behind a red- 
glass window fitted 
into a hole cut in 
the rear wall of the trailer body. A square 
of frosted glass mounted at an angle in 
the lamp housing allows the light to be 
reflected inside the body.—R. L. 





ff 
Y WHITE 








intake 
home-made vacuum gauge at the left 
makes it easy to tune valves or carburetor 





Six Kinks for Car Owners 


One of These Timely Suggestions, 
Contributed by Other Readers, May 
Help You To Solve a Vexing Problem 
in Driving or Caring for Your Auto 


manifold, the 





setting the valves on my ca?, I devised the professional- 

type vacuum gauge shown at the left. It consists simply 
of a %-inch-bore U tube with one leg sealed with a cork or 
sealing wax and filled with enough water to bring the level up 
to within about one inch of the sealed end. In use, the open 
end is connected to the car’s intake manifold through a length 
of rubber tubing. When the motor is started, the vacuum 
created in the manifold will pull the water down in the sealed 
leg. The carburetor idling adjustment then should be regu- 
lated for maximum deflection, and the valves adjusted for 
uniform deflection in each set (intake and exhaust) when 
feeler gauges are inserted.—E. A, W. 


6 SIMPLIFY the job of adjusting the idling speed and 


| be Removing Wax Polish from Cans 












WAX ALLOWED TO 
COOL WHILE 
CAN I$ HELD 
IN THIS 
POSITION 








Wooden Coat Hangers 
form Battery L:fter 


A FEW weeks ago, it became necessary 
for me to lift the battery out of my car. 
Not having a regular battery lifter handy, 
I rummaged through my tool box for 
something that would serve the purpose. 
After several un- 
successful trys with 7 ar J 
pliers, screw driv- 
ers, and wrenches, 
I hit on the idea 
shown at the right. 
Borrowing twocoat 
hangers from our 
hall closet, I 
slipped the wire 
hooks under the 
short metal con- 
nection strips be- 
tween the battery 
cells and used the 
curved wooden portions as handles. The 
battery came out so easily that since then 
I have reconstructed two coat hangers by 
cutting several inches from the ends of 
the wooden strips to form short handles, 
which I then taped. They now form a 
valuable addition to my repair kit. An 
even more convenient lifter could be 
made from two coat-hanger hooks attached 
to a single wooden handle.—H. B. 














Hooked under the cell 
straps, coat hangers 


form a battery lifter 


By HEATING the can gently, you can 
reclaim that last hard-to-get-at ring of 
polish that always forms in an almost- 
empty container of automobile wax. Hold 
the can over a gas flame, being careful to 
keep the temperature below the point 
where the wax smokes. When all the wax 
has melted, tip the can and hold it in that 
position until the polish cools and hard- 
ens. Having collected along one side of 
the can, the wax is in a position to be 
scooped out easily with the polishing rag. 


—W. A. 


HOOD, 


| INSTRUMENT 
BOARD _ 








Deflector Under Dash 
Improves Car Heater 


Because of its position under the dash- 
board, an automobile hot-water heater 
often wastes a large portion of its heat. 
Rising from the heating core, the warm 
air becomes trapped under the dash. To 
overcome this, a panel of plywood or 
metal should be installed directly over the 
heater, as indicated above. Serving as a 
deflector, the panel will prevent the warm 
air from becoming trapped behind the 
instruments and will direct it out into the 
car where it is needed. A pair of large 
shelf brackets or angle irons can be used 
to fasten the panel to the cowl wall as 
suggested in the drawing.—E. A. W. 
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BOX WITH VISIBLE INDEX 
HOLDS JIG-SAW BLADES 


ASE in selecting the proper blade and 

convenience in knowing how many 
blades you have in reserve will repay the 
trouble of making this glass-sided box for 
your scroll saw. One blade of each size is 
kept in the slots against the glass, and a re- 
serve supply in the hole directly back of it. 
The blade number, cut from the original 
package, is slipped in the slot so it is visible 
through the glass. This information is useful 
when reordering or when following specific 
directions that give the blade size to use. 

The box is constructed around a_ block 

344 by 434 by 43% in., laid out as shown be- 
low. Drill the holes lengthwise of the grain, 
and cut the slots on the outside faces. The 
sides and the bottom, which are slotted for 
the glass, are screwed to the block. The half 
lids are hinged on the outside and allowed to 
project at the ends so they may be flipped 
cepen when a blade is wanted. 

A convenient place for the box is on the 
overarm of the saw, to which it may be se- 
cured by machine screws. Put a rubber strip 
under each end to take up irregularities of 
the casting —Joun P. AbAms. 
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Side view of the case with the central part 
broken away to make room for the plan view 


SHARPENING A GLASS CUTTER 


WHEN the ordinary wheel-type glass cutter 
becomes dull, it can be sharpened on an em- 
ery wheel. Just press it against the side of 
the grinding wheel very lightly with the han- 
dle at a 45-deg. angle to the plane of the 
wheel. Grind both sides of the little cutter 
| wheel in this manner, and then rub the ground 
edges up and down the side of an oilstone a 
few times—MuILton Monson. 
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Y business is batteries. I have opened up hundreds of 
them right here on this bench and believe me, it’s the 
inside of a battery that reveals its true worth. 


“This winter I had lots of batteries come in here that I know 
cost more for up-keep than their owners paid for them originally. 
Often the battery that seems the cheapest in the beginning proves 
to be the most expensive because it requires frequent recharging. 


“Of all the batteries we service at this station, Willards require the 
least amount of recharging and repairing.” 


Records show that 45 % of all Willards never need a recharge. An- 
other 41% require only one recharge during their entire lifetime. 


This low upkeep cost and their extra long life make Willards 
Cost Less To Own! 


WILLARD STORAGE BATTERY CO. © Cleveland « Los Angeles * Toronto, Canada 


sallards 


COST LESS TO OWN! 


| Because they last longer... crank faster. ..don’t let you down 
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Fine Work 
Begins with a 
Disston Saw 


New! The Disston DeLuxe is the finest 








home workshop saw you can buy. 
Disston Steel! Disston workmanship, 
of the highest standard! On any job 
you do, Disston DeLuxe means easier 
cutting. On something that is a real 
challenge to craftsmanship, you will 
realize that the easy, accurate cutting 
of this fine blade is the beginning of 
fine work. 



































Ask your dealer for this saw by name: 
‘*Disston DeLuxe’’, etched on the 
blade. See the high, smooth finish. . . 
accurate fitting ...keen teeth, that 
hold their cutting edge. Ownership of 
a Disston DeLuxe Saw is of itself in- 
spiration to build pieces of which you 
can be proud. 


Cross-Cut — Rip — Combination 
6" (14'* hole) $2.40 8 (14, 54", 34" hole) $3.20 
7" (1," hole) $2.80 10°° (84"", 54 hole) « - $4.05 


Hollow Ground Combination 
6" (1 4" hole) $3.90 8 (19, 54", 34" hole) $4.90 
7'*¢ hg” hole) $4.40 10°°(54",3¢“hole) . . $6.20 


Use Disston Saws, Tools, Files 


in your home workshop. 
How to choose, use, care 
for, these better tools 
and do better work —all! 
is shown in this Disston 
Manual sent FREE. 


MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC. | 
310 Tacony 
Philadelphia, U.S. A. 
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An electromagnet deflects the flame 
of the carbon arc outward in a long 
point that can be used for welding 


‘lectric-Are Lorch 


WELDS SMALL WORK 


By Edward Shaw 


Y UTILIZING the intensely hot flame 

of a carbon arc, it is possible to con- 

struct a new and curious type of weld- 
ing torch for experimental purposes or small 
work in the shop. The arc is deflected by 
means of an electromagnet into a long pointed 
flame, which can be used for various purposes. 
The torch illustrated, for example, was de- 
signed for welding wires of very high melting 
point (chromel and alumel) used in the con- 
struction of thermocouples. An oxy-gas flame 
would, of course, do the same work, but is 
not always available. 

There may be the germ of an idea in this 
torch that could be developed into something 
more practical and useful. Possibly the mag- 
netic field could be so adjusted and shaped 
that one could form the arc into a long, slen- 
der flame, more concentrated than at present. 


It is interesting to note that the arc roars 
more on alternating than on direct current 
and the flame is more concentrated and 


pointed in the forward direction. 

The electric arc which is formed between 
two carbon rods in contact arises from the 
vaporization of the rods when sufficient cur- 
rent flows through their tips. The hot con- 


ducting gases produced at the point of con- 
tact maintain the arc at the expense of the car- 
bon rods, which slowly wear away. That these 
hot gases or flames consist of electric charges 
in motion is shown by the fact that they are 
field. 


deflected by a magnetic 


DIA. ASBESTOS ROD 


N SPRUNG TUBE 








The small torch described consists of two 
14-in. diameter carbon rods above which is 
mounted an electromagnet and through which 
the current of the arc flows. The magnet is 
connected in such a way that its field deflects 
the arc outwards so that it becomes accessi- 
ble for experiment. The magnet consists of a 
\4-in. diameter soft steel core wound with 
approximately 85 turns of No. 14 cotton- 
enamel, copper magnet wire. The ends of the 
coil are made of asbestos board to protect 
the winding from the heat, and the whole unit 
is mounted in the end of the slotted tube 
shown. 

In order to compensate for the wearing of 
the carbons, a device is provided to bring 
them together slowly. This is made very sim- 
ply and consists of a dashpot, the shell of 
which is the handle of the torch. So that the 
motion will be quite slow, the piston moves 
through a heavy oil. A hole is drilled through 
the piston in the direction of its travel to ac- 
commodate a tube of approximately 1/32-in. 
bore and 1/64-in. wall. This should be a force 
fit. The tube is allowed to extend a bit be- 
yond the face of the piston, so that it may 
be squeezed together if necessary to make 
an adjustment. A strong, phosphor-bronze 
helical spring, pushing against the piston, 
drives it through the oil, which flows through 
the tube. Both the size of the hole through 
which the oil flows and the grade of the oil 
may be used to regulate the piston’s speed of 
travel. To allow for a rapid resetting of the 
piston, a flap valve of .005-in. spring steel is 
mounted on the end of the piston over a %- 
in. diameter hole. It is important to solder 





4 ' > B DIA 
<< > 3RASS ROD 
. be J LO 

Tra Q Lt 1/. 2A 2 R 0 
T A Vs DIA 
T ER 
~~ { < 
4{ 2 Q 
> +. gene MA - 
+ {O/ ——~ A in “oy N A RTS BRA ESS 
~ ~? . Y 
: a, RE: 
— ~— v 
ae  —— 
et ; 
RTING ARM ™ 3? 
- — a a 
ARGON —e / - SEQUITS e 
/ >” Par 
b/ AL 
i 


The experimental torch has 


an ingenious dashpot arrangement in the handle to regulate the arc 
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this valve to the piston as far from the hole 
as possible to prevent permanent bending by 
the sudden rush of oil as the piston is reset. 

A slider, fastened to the outer end of the 
connecting rod, has a small pin attached to 
its underside. This ‘cemmunicates the motion 
of the piston to the two carbon-support arms. 
On the top of the slider is a-small handle for 
resetting the piston. 

The carbons are held by split clamps and 
insulated by a heat-resisting material, such as 
asbestos. The carbon-support arms are about 
+ in. long and shaped as shown in the sketch. 
The curve along which the pin slides approxi- 
mates a circle with a radius of 7 in. A smooth 
curve is necessary to make the carbons move 
together evenly. A small helical spring is at- 
tached to the far ends of the two carbon sup- 
ports to bring the two carbons together. 

The are and the electromagnet are con- 
nected in such a way that the flame is blown 
outward. The leads to the two carbons should 
be made of flexible copper braid in order not 
to interfere with their motion. 

The arc shown in the photograph required 
8 amperes direct current. However, when this 


| is used, the carbon connected to the positive 


terminal should be larger than the negative 
carbon because it wears away nearly twice as 
fast. With alternating current, both carbons 
can be the same size. 

The dimensions given are suggestive of a 
model made by the author, but the size of 
the torch may be modified to suit individual 
desires. 


JIG HELPS TO ASSEMBLE 
DRAWERS ACCURATELY 


ROOVING the sides and fronts of cabinet 

drawers is a simple job on the circular 
saw, but the task of assembling the parts with- 
out twist or wind, so that the finished drawer 
will fit the runways properly, requires so much 
time and effort that many amateur crafts- 
men avoid the making of drawers altogether. 


| With the jig illustrated, a drawer can be 


assembled in five minutes without any special 


| care. 





A baseboard of 34-in. plywood approxi- 
mately 20 by 30 in. has two L-shaped up- 





Front and sides of a 
drawer held in the jig 


rights secured to it with glue and screws. The 


| faces of the uprights must be perpendicular 
to the surface of the baseboard. The uprights 





eo 


may be about 5 in. apart and spaced 3 in. 
from the front of the baseboard. 

After the front and sides of the drawer are 
grooved, the front is clamped to the face of 
the uprights, the lower edge of the front be- 
ing in contact with the baseboard. The sides 
are then nailed and glued to the front while 
their lower edges also are in contact with the 
baseboard. The sides and front are then 
squared and braced with temporary diagonals. 
When removed from the jig, the drawer will 
be square and true in every way, and ready 
to receive the bottom and back as soon as 
the glue has set—C. F. BLake. 


OIL PROLONGS RAZOR’S LIFE 


Men who use metal safety razor blade 
sharpeners will find that a drop of lubricating 
oil well rubbed over the surface will improve 
the shaves considerably and prolong the life 
of the blade—ArtTHUR B. WEEKS. 
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jORE \CE IS USED DAILY IN THE MANUFACTURE 


OF PITTSBURGH PAINTS THAN IS CONSUMED 
INA SIMILAR PERIOD BYA 






= YS cWEG <— v7* 

ELECTRIC EYES — Ls > 
ARE USED TO WEIGH THE COLORS OF PITTSBURGH PAINTS SO THAT 
SUCCESSIVE BATCHES ARE ABSOLUTELY 


UNIFORM, 























ew TS 
QP ane SUBJECTED TO TWENTY- 


ONE GRUELLING TESTS ..INCLUDING LONG 
EXPOSURE TO SUN AND WEATHER. 





CHAIRS, TABLES AND OTHER 
ARTICLES OF FURNITURE CAN AINT for your workshop. Paint 


for odd jobs. Paint for inside, 


BE USED FOUR HOURS AFTER outside, all around the house! Pitts- 
BEING FINISHED WITH burgh makes them all. To give walls 


: and ceilings beautiful surfaces that 
PITTSBURGHS WATERSPAR wash easily—use Wallhide. To make 
unsightly furniture bright and gay, 
ENAMEL. apply Waterspar Enamel. For worn 
floors and linoleum, nothing sur- 
passes Florhide. And for outside 
use, Sun-Proof Paint lasts years 
longer. Back of these finishes are 80 
years of manufacturing experience. 
Sixty-three laboratories control their 
quality. Twenty-one gruelling tests 
prove they’ re right before they reach 
you. For paints of lasting satisfaction 
— see the nearest Pittsburgh dealer. 


PitrssurcH 
FINISHES ARE 


RESPONSIBLE FOR THE NEAT PITTSBURGH Yla 
APPEARANCE OF NON-WILT Taunt | ie GLASS COMPANY | Mass 


PITTSBURGH >) PAINTS 


WALLHIDE « Do eo * WATERSPAR * SUN-PROOF 


ges ee Ae be LOPOE LD ee EE 
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#4RLING, YOUR BREAKFASTS 
FWAYS HIT THE ‘SPOT’ 


NO MORE 
"SHAVING GROUCH’ 
FOR HIM SINCE HE 
FOUND THAT YOU AND 


So Easy to Get 
Comfortable Shaves 


— when you use the blade 
that is made for your razor 


“AS different as day and night!” That’s 
how men describe the thrill of shaving 
with a Gillette Blade in a Gillette Razor. 


There’s areason! The Gillette Razorand 
the Gillette Blade are made for each other. 
Designed by the same engineers, produced 
by the same manufacturer, they match 
each other just as one part of your watch 
matches another. No wonder they give 
vou such asmooth, clean shave every time! 


Matched Razor and Blade 


Gillette Blade is made. For only Gillette 
has the special and costly equipment 
necessary for its manufacture. 

For example, in the Gillette factory, 
precision processes suchas you would ex- 
pect to find only in the laboratories of a 
great university are employed to produce 
this superb blade. Gillette Blades are 
diamond-tested for hardness, “X-Rayed”’ 
for hidden flaws, measured for sharpness 
by a beam of light—their edges are too 
keen to be seen by the human eye. 

Buy a package of Gillette Blades today. 
See what it means in shaving comfort to 
use the blade that is made for your razor! 


Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by name! 


Smile and sing with Milton Berle and other 
stars Gillette's “Original Community 
Sing’ radio program —CBS Network — Coast 
10 P. M.,E. S. T. 


on 


to Coast— Sunday nights 





Precision-made for the Gillette Razor 





No other blade in the world is made as the | 


BRILLIANT 


Enamels 


Make Wood and Metal 
Look Like Porcelain 


By Kenneth 
Murray 


mortar. Note the 





HE brilliant, lasting, hard-glaze finish 

on bathroom fixtures and electrical re- 
frigerators is obtained by fusing a form 

of powdered glass to the metal with intense 
heat. Without special equipment, such as an 
e\pensive electric oven, this would be difficult 
to do in the workshop. A new form of enamel 
that requires a relatively low heat is now on 
the market, however, and even first trials in 
using it show surprising results. It is made in 
stick form, and a dozen brilliant colors are 
available. In appearance a second cousin to 
high-grade sealing wax, it can be used on both 
wood and metal, on plaster, or on composi- 
tions. To the touch it is as hard and shiny as 
the finest porcelain, and articles finished with 
it retain this appearance indefinitely, although 
it cannot, of course, withstand severe knocks 
as well as the commercially applied enamels. 
While it is possible to apply this type of 
enamel by hand with an alcohol flame, the 
writer found the clean heat of an electric hot 
plate to be better. For round and irregular 
wood or metal objects, the hot plate is used 
with the turning device shown. This is merely 
a 2 by 2 by 15 in. upright screwed to a wood 


base, with holes at different heights to ac- 
commodate a length of wood dowel which 
has a crank at one end and a screw at the 


| 
l 


NEW 


Applying the enamel in stick form 
to a small wooden novelty over a hot 
plate. Left: Powdering enamel in a 












































celluloid guard 





other. By attaching the article to the screw 
point, it can be rotated so that the enamel 
will go on in a smooth, even film. 

The object should be near enough to the 
hot plate to fuse the stick of enamel, but not 
close enough to cause it to drip. Turn the 
crank handle until the object is evenly heated, 
then rub the enamel against it and continue 
the rotation until a thick enough coat has been 
applied. The enamel can also be spread out | 
like butter with a small round stick. This will 
leave marks, but they will disappear if the ar- 
ticle is rotated over the heat for a short time. 
If the enamel shows the slightest sign of air 
bubbles, it is too hot. 

A flat object can best be enameled by hold- 
ing the heater, upside down, directly over it. 
A better way is to fasten the heater to a sup- 
port such as a drill-press chuck. The distance 
between heater and work can then be minutely 
adjusted and measured by means of the gage 
on the spindle shaft. 

The same method of application may be 
adopted for the decoration, overlaying, and 
inlaying of any wood or metal object. An in- 
teresting project is to make an enameled 





| 


statuette from a cartoon drawing. The figure 
is cut on the scroll saw from plywood and 


page 


given a coat of (Continued on 103) 








Maple letter opener. The enamel 
was applied to the initial in a 
pulverized form as shown at left 
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BRILLIANT NEW ENAMELS 


(Continued from page 102) 








Flat work may be heated evenly by attaching 
the hot plate to the spindle of a drill press 


shellac. While this is drying, powder the req- 
uisite quantity of different colored enamels 
in a mortar. Place a sheet of celluloid over the 
pestle so that chips and particles of enamel 
will not fly out and be lost. Store each color 
in an envelope. 

It is best to work with one color at a time. 
With a fine brush apply a coat of shellac to 
all parts of the figure that are to receive the 
first color. You can then pour the powdered 
enamel over the figure and it will adhere on 
the shellacked parts. Gently brush off any on 
the other parts. Repeat the operation with 
other colors until the figure is covered. Allow 
the shellac to dry thoroughly before fusing, 
otherwise it will boil when heat is applied. 
Use a slow heat and plenty of time, and the 
surface will slowly fuse together and flatten 
out without danger of the colors’ running to- 
gether. If necessary, you can afterwards re- 
| touch the figure with shellac and enamel pow- 
der. The finished work resembles a piece of 
handmade chinaware. 

In using the powdered enamel, any kind of 
design, lettering, or decoration may be car- 
ried out. As an example, the making of a wood 
letter opener is illustrated. Cut the opener 
from a piece of 3/16-in. hard maple and sand 
down the cutting edge and point until they 
are quite sharp. The other edges may be 
rounded. Enamel the entire piece and then, 
with a pointed brush, draw the initial on the 
handle with ordinary shellac. Sift on the pow- 
dered enamel in a contrasting color, and gen- 
tly brush off the surplus. When the shellac has 
had time to dry, the initial can be fused under 
| the hot plate. 

Metal objects do not require a sizing coat. 
Any high spots of enamel may be filed off, and 
| a little heat will restore the glaze. 

| 


TINY C-CLAMPS MADE 
FROM EARRINGS 


EarRINGS having a 
screw - thread adjust- 
ment, which may be 
purchased at the ten- 
cent store, serve ad- 
mirably as miniature 
C-clamps. They are 
useful in gluing small 
| parts for model air- 

planes, boats, ships, 
| and similar projects. 

The ornaments, of course, should be re- 
moved. Flatten the clamp by pinching with 
flat-nosed pliers, and file the rounded head of 
the screw to a square surface.—J. H. 
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PHOOEY ON THIS WEATHER. I'D FSURE— BECAUSE My P 
GIVE UP ANYTHING, EVEN MY BUT 
PIPE, IF | COULO BE WARM ANDI WHY 
CLOTHES-FREE LIKE THOSE GIVE UP 
SAVAGES COLUMBUS =A YOUR F 
DISCOVERED -—q) p> ew PIPE ? 
—— y 2 - < YY 
ae : 
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INDIAN NATIVES § WHEN COLUMBUS 






























COLUMBUS WAS DUE FOR SOME THE NATIVES WAS LEAF 
SURPRISES - ‘g 


So 
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THAT OCTOBER MORN IN 1492, ONE OF THE MOST CHERISHED OFFERINGS OF 
iY ze , AND READY FOR SMOKING 




















-TOBACCO, WELL DRIED 

















MOST OF THE NATIVES SMOKED BY 

b_. MERELY INHALING THE FUMES, BUT 

§ SOME OF THEM HAD A LONG, HOLLOW 
TUBE WITH THE FORKED 


WELL, COLUMBUS 
MAY HAVE DiIS- 
COVERED THIS 














DONT MISS 
THIS FAIR 








HASE PRICE, PLUS PANY, 


Ri ‘ 
WILL re re: REYNOLDS TOBACC OLINA 
E 


P.A. IS SWELL A, NORTH CAR 


“«MAKIN’S” TOO. 


PRINCE 
ALBERT IS 


pipefuls of fragrant 
tobacco in every 2-oz. 
tin of Prince Albert 







YOU BET! IN ALL THE 
YEARS IVE BEEN SMOK- 
ING PA. IT HAS YET TO 























PRINCE ALBERT/: 
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CRIMP CUT 
LONG BURNING °'®© aND 
| CIGARET” AE Big 
































. TRUST ~ 
CRIMP CUT 
PA.TO GIVE 
COOLER 
SMOKING 















THE NATIONAL 








JOY SMOKE 
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| Special Article on Photography 


FREE EACH MONTH! 


Each month an outstanding author 
writes a special photographic ar- 
ticle for our Bargain Book. 
Get your name on our 
mailing list NOW 
to receive Free 
Bargain Book, 
with article, 
as issued. 
















lex, Leic =. Eastman 
i dak, Korona, etc. 
ew and used. 


LENSES— 
FILTERS 


= \ 

Zeiss, Danse h & Lomb, 

Wollens Gundlach, 

S« hneider ee 

new and 
used 


















Limited Edition— 
Get Yours Free 
re, SEND COUPON! 














MOVIE 
CAMERAS— PROJECTORS 
$9.95 to $175. 00 
Including Bell & 









Now ready entral’s sensational new 
BARG ci ‘BOOK of Cameras & Supplies 
FREE on request while supply lasts! Il- 

istrates latest developments ly otog- 
ote ue hundreds of still and movie 

is, lenses, chemicals—every- 
thing Dhiotog ra hic — al! at tremendous 
ings. All RRANTEED. 


_ Most t Complete Stock! 










rapl 
























Central offers you the most complete, “ 
varied stock of photographic merchandise 

A few wor id renowned Sir nes we carry in rorcy Meters 
stoc Zeiss, Korona, Grafiex, Eastman $7 00 and up 
Kodak, Bell & Howell, Leica, Foth, eston, Bewi, 








Geveart, Deardorf, Graf, Bausc h& Lomb; 
uefa, etc. All orders shipped same 


recei' ; MON-OR- 
MONEY BACK GUARANTEE 
We Take Your Old Camera & 











er outht? WRITE 
er you a reasonable su 

eable apparatus. And above 
IN’'T buy any photographic 








Develop & Print 
Your Own Snapshots 


FOR FUN! EARN MONEY! 









NOW for yo REE copy. 
don't be too late! 


MAIL COUPON! 


Hurry 































cial 
Satisfaction Guaranteed or Money Refunded! Mai! Coupon for 
w FREE CAMERA BARGAIN BOOK! 


CENTRAL Camera Co. 


230 So. Wabash, Dept. S-3, Chicago, U.S.A. 


| 


NAME 
ADDRESS 


Save one-half developing and printing 
our own pictures—earn 50 to 70% profit SSGESERERREREEREee eee Sessecsssecess 
on jobs for your friends, neighbors! 230 S. Wabash 
s CENTRAL Camera Co. .) dep 530. § 
= 
A $2. 65 Value = $ 95 * Gentlemen: Send me, without obligation, FREE a 
= FREE money-saving Bargain Book of Cameras & Supplies, } 4 
iT gt . compiste oY = te n M4 BOOK aiso contals ing Special authoritative Photographic : 
napshot x or le includes: 1 mateur Raby Bulb a 1 . Ses = rostps - 
Amateur Tra ot Ph ‘eae ermometer river ai De. S CASH [_] kstisiection Guaranteed, or Money Back. 
er ibe > entra i ixer rin 4 
Fr 1 Package | Gptin Pape 1 Graduate. Complete & a“ Send me Darkroom Set C.O D. I promise to pay @ 
instructions. Shp F ibs Orde r yours NOW inescrmmlete # C.0.D. C] postman $1.95 plus C.O.D. fees and postage. Satis- @ 
1 95 price is wthdraw m! Remember, 10 Day Tr = faction Guaranteed, or Money Back. s 
e a 
« * 
a - 















ENGINEERED! 


What a wealth of meaning in a single word! Ap- 
plied to the Driver Engineered Power Tools, 
tn is long careful study of all the essential re- 
q ne for home workshop  tools—safety, 
ptab \ iC ppearance together with 
| planning f heir manufactut 
Have your dealer show you these Driver Engineered 
Pow Tools for 1937. You will be tremendously 
pressed with their fine quality, low cost and DRIVER $776 VERTICAL 
ny plus values. Writ f there is no deal SPINDLE SHAPER 
( t p t the colorful 1 fold $26.25 less Motor and Pulley, with 21" x 
( | nd ce bes the entire line in 15" Table and 72 page och of tasssustions. 
| three price ges This high speed shaper is a superior 
DRIVER L751 GAP BED LATHE machine in every respect -design, con- 
$31.50 as shown, including Belt, Box Wrench and 72 truction and idaptability. The sim- 
page Instruction Book. ple, positive adjustments make it unu- 
Her genuine, all purpose lathe that is in a ally efficient and accurate. Precision 
by itself. Built with watchlike precision, it worm gear raises spindle assembly 
imple reserve strength for working metals. 114". Heavy duty sealed-in dust-tight 
The heavy gray tron bed 1 i” long, with ” be SKF ball bearings. May be operated in 
veen centers. Hollow head (5” I.D.) spindle. either direction. Shipping weight 
speeds. Pre-loaded SKF ball bearings. Shipping (without motor) 64 lbs. 
weight 130 Ibs. Undoubtedly the best Driver Engineered Power Tools include 
lathe bi market to-d Band Saws, Jig Saws, 
Bench Saws, * Jointers, 
Motor Grinders, Flexi- 
ble Shafts—Three Com 
plete Lines in Three 
Price Ranges. 





a——— » 


ASK YOUR DEALER ABOUT THE 
DRIVER EASY PAYMENT PLAN 


DRIVER! 
OWERVODIS 





USE THIS COUPON 





Walker-Turner Co., 
237 South Ave., 


, Inc. 
I Plainfield, N. J. 

| Gentlemen: Please send me copy of the color- 
\ ful folder on 1937 Driver Tools. 

1 Name 

! 

l 

| 
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LOW-COST LAMP STAND 
FROM CURTAIN RODS 


(Continued from page 96) 


the legs, having the leg seams inside, and the 
wing nuts will lock them rigidly. Incline them 
about 30 deg. with the vertical, but adjust 
them to bring the head fairly level. Then add 
stops to the head block, to indicate the open 
positions of the legs. The photographs show 
nails used for this purpose, but they have not 
been entirely satisfactory and are to be re- 
placed with %4-in. hardwood dowels. The ob- 
ject of the stops is not to prevent the legs 
from slipping, for they are securely clamped 
by the screws, but to speed up the setting of 
the legs. The legs are simply swung around 


from the closed position as far as they will go, 
then tightened with the nuts. 

The complete curtain rod is used without 
alteration other than the addition of a clamp 
clip. Insert it in the tripod head with the out- 
make a wing 


side section down. To clamp it, 


screw from a flathead 
wood screw by drilling 
the center of a sheet- 
metal square, slipping 


it up to the head, and 
folding it back into 
wings. Solder the wings 
fast. The position of the 
screw in the tripod head 
enables it to press 
against the edge of the 
rod, where no crushing 
that might bind the 
can take 


sliding section 
place. 

Make the clamp clip 
for the 


standard from 


attached or 


in a 
time. 
stand 
folded 


is 
up 





a strip of metal, and slip it over the square 
soldering 


end of the lower section of the rod, 
it there. This completes the stand. 


The method of attaching the lamp will vary 
convenient 
reflector is carried 


according to the type used. A 
style is that in which the 


by a receptacle mounted on a ball-and-socket 
base. Remove the (Continued on page 105) 
- 








Fanembly Of ¢ 
at Trimod Head 


Metal Cap Layout 


Cs f Go 
\ 4 


Clamp Clip 
for Standard 


O 


i .€O*\ 
| \ . 
| ~ Suggeated X \ 


| Lamp Clin \& 


How to make the tripod head, the clamp clip 
for the standard, and the lamp attachment 
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The lamp can be 
de- 
tached from the 
curved-over end 
of the standard 

second’s 
The whole 
easily 

into 
acompact bundle 
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Making use of the tank to develop cut films 


MODERN ROLL-FILM TANK 
SERVES MANY PURPOSES 


N ODERN developing tanks of the type 

illustrated, which have an adjustable 
composition reel for various sizes of roll film, 
can be made more useful by taking advantage 
of the following hints: 

When one roll has been developed, the reel 
must be completely dried before another roll 
can be threaded into it. To speed the drying, 
dip the reel in alcohol and place it in a draft 
of air for a moment or two. If several rolls 
of similar sizes are to be processed, they may 
be done two at a time by placing the films 
back to back and threading into the reel in 
the regular manner. After being developed 
and fixed for the usual time, they are sepa- 
rated from each other and placed in the hypo 
for a moment or two until the backing dye 
has been dissolved from those portions of the 
films which were in too close a contact for 
the hypo to reach during the regular fixing 
period. 

Those owning a cut-film camera as well as 
a roll camera may use this tank for the cut 
film also, providing the films are not too 
large. This is an advantage because of the 
small amount of developer the tank requires. 
Up to about eight cut films may be placed 
in the reel by the method illustrated. Inserted 
in this way, the film ends, which tend to 
bow out, do not touch the adjacent film. 

Some popular low-priced cameras used a 
very small, odd-size roll film. Four of these 
rolls can be developed at one loading by dis- 
regarding the regular adjustment nicks on the 
spindle and adjusting the reel until it fits the 
roll. Each roll is inserted in turn as far as it 
will go.—R. L. 


STORING MINIATURE NEGATIVES 


To PREVENT miniature negatives of the 
35-mm. type from becoming scratched when 
stored away, they may be kept in small as- 
pirin tins. Do not pack too many negatives in 
one tin, especially if they have a fine-grain 
emulsion. A piece of blotter moistened occa- 
sionally with a drop of water will keep the 
films flexible—WALTER A, THOoMpsoN. 


LOW-COST LAMP STAND 


(Continued from page 104) 


clamp nut under the base of the receptacle 
and take off the base. Then bend a piece of 
brass to slide snugly over the bent-over end 
of the standard rod, flatten one end, and drill 
it to receive the socket attachment. With this 
arrangement the lamp can be slipped off or 
on the standard in a moment. For all very 
low positions of the light, attach it to the 
lower bend of the standard. 

The stand can be made to reach much 
greater height by substituting a longer rod for 
the standard, and using complete rods for the 
legs. In this case, provide each leg with a 
clamp clip like that for the standard.—L. K. 
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TAKE IT.. 


easily with 


G-E MAZDA 
Photo lamps 


What a moment for a snapshot! 
Chances are that you have said this 
about some indoor scene. Now 
you can snap precious INDOOR 
pictures with your camera.. thanks 
to G-E MAZDA Photo lamps. 





It’s easy. If your camera has a fast 
lens—F/6.3 or faster—use supersen- 
sitive film and several G-E MAZDA 
Photoflood lamps No. 1. Good for 
dozens of pictures. 25 cents list. 


If your camera has a slow lens, open 
it wide, use supersensitive film and 
G-E MAZDA Photoflood lamps No. 
2. Twice the light of the No. 1 and 
three times the life. 50 cents list. 
& 

Put two G-E MAZDA Photoflood lamps 
in A and one in B. Place the lamps at the 
distances indicated in diagram. Tip 
shades to concentrate the light or use 
inexpensive paper reflectors. Then, when 
ready, click the shutter. 

FOR ACTION SHOTS, or with a box 
camera, set camera for “‘time’’ and use 
G-E MAZDA Photoflash lamps. Each 
lamp gets one picture. 15 cents list. Your 
druggist or camera dealer can supply you. 





FOR SLOW CAMERAS 






















= 

<Q\ LOOK FOR ip 
y THE MARK 

to get dependable 

light for picture-taking 


FREE FOLDER 


Send for “How to Snap 
Pictures at Night.”” Write 
General Electric Co., Dept. 
166, Nela Park, Cleveland, 
Ohio. 













FOR 
PICTURES 
AT NIGHT 


GENERAL (% ELECTRIC 
MAZDA PHOTO LAMPS 
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Lathe 
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4 bed lengths. 








4 bove: 
alog 15 


$500 


LESS MOTOR ORIVE 


TERMS AS LOW AS 


$7 00 


A MONTH 


New cat 
-K showing 
Workshop 


in 8 Drives 








New 1937 south BEND 


_ PRECISION LATHES 







A BACK GEARED | 
SCREW CUTTING LATHE 


. 
¢ 


No. 415-YA 9! Q” swing by 3 bed 
Workshop Bench Lathe with Hori- 
zontal Motor Drive, 44 h.p. Revers- 
ing Motor, Switch 2. belt tension 
countershaft as shown .. . $116 
$29 Down, $8 a mo. for 12 mo.) 


4 TMHE new 1937 model 9-inch 
Workshop Lathe 
Back-Geared, 


ting Precision 


isa 
Screw Cut- 
Lathe 
Twin Gear Reverse to 
Ball 


on Spindle, Longitudinal 


with 
lead 


Thrust Bearing 





screw, 


Screw Feed to Carriage, Pre- 


cision Lead Screw for cutting 


serew threads —and scores of other important features. 


Especially recommended for fine accurate work in the plant, shop 


and toolroom. Used by all important industries in this country 


and abroad. Takes 38 practical attachments for milling, grinding, 
draw-in collet chuck work, 
atalog 15-K shown here for com- 


Sent free 


and many other manufacturing jobs. 
Write for new ¢ 
plete specifications and details. 


the = 
SOUTH BEND LATHE ante 


844 Fast Madison Street 
South Bend, Indiana, U.S. 


post- 


paid, lse Coupon below! 





South Bend Lathe Works, 


844 E. Madison St., 


Please s 


ize of lathe 


Class of 


Name 


end your nev 


work 





ted it 





§ No. 117-C 16” x 6’ South Bend Quick Change Gear 
South Bend, Ind. U.S.A, § Underneath Belt Motor Driven Lathe with 3-phase 
talog 15-K. § motor, reversing switch, complete as shown. Weight 
§ 2300 pounds +++ $869 
; ($775 D » $45 amo. forl7 mo.) 
i 
§ 5 OTHER SIZES—9”’—11”—13”—15”—16” 
1 SWING. In all bed lengths. Priced 
§ $97 to $1300. 
— 




















PILL-BOX CAP FOR LENS 
PRODUCES ODD PHOTOS 


HOTOGRAPHS of a distinctly unusual 
character can be made with the aid of a 
simple camera lens attachment. Obtain a cir- 
cular cardboard pill box of a size to fit snugly 
over the camera lens. Cut away the excess 
cardboard until the bottom of the box can be 


pressed against the front lens flange. In the 
center of the bottom, draw a circle the same 
diameter as the visible lens glass. Draw a line 


through the center, and divide this diameter 
into three equal parts. With a sharp knife, cut 
away the two outer segments thus marked, 
leaving an opening the size of the lens, with a 
strip extending across the middle. Blacken the 
interior with India ink. Place this cap on the 
camera lens with the strip vertical. Open the 
lens diaphragm as wide as possible, and dou- 
ble or tripe the exposure 

When the camera is focused accurately on 
the object to be photographed, that object 
will be in sharp focus, 
but objects in the 
foreground and back- 
ground will present a 


peculiar double ap- 
pearance. The whole 
effect is to throw the 
in-focus object into 





sharp relief, giving the 
print a three-dimen 
sional appearance, as 
is illustrated above 
Such photographs are 
more natural because 
the human eyes nor 
mally see that way.- 
Water E. Burton 








the 


After the inside has been painted black, 
cap is placed on the camera in this position 
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ON’T delay too long in planning to make 
those things you will want to use this 
summer. Perhaps it is a boat for your camp, 
a sportsman’s trailer, or an arbor and gate 
to dress up your garden. Now is the time to 
begin construction. A glance through the blue- 
prints listed below will give you a variety of 
ideas or, better still, send a stamped, self-ad- 
dressed envelope for our complete list. 


BOATS 


Canoe, 16-ft. 
Kayak, with 
193-194-R 
Combination Boat, 15-ft., for sail, outboard 
motor, Or Oars, 131-132-133-R........cc000 1.00 
High-Speed Boat for Small Outboard Mo- 
See: C7 SE. BE Gia. SOMED, BIO <ccsccecsnsccsccrcse .25 
13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
GriwGG O00 GCOSR), BEF a Trcescerescsecovessseses .50 
Outboard Racer for Class “A” an 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Runabout Sportboat (15% ft. long with de- 
tachable top, seats that fold into 
bunks, etc.; for use with outboard or 
inboard drives), 175-176-177-R............. 1.00 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


RADIO SETS 


All- Wave Portable Receiver 

(two tubes, operated by bat- 

SI Ra... Se casncsisnssnsseiantintineinssninen .50 
f nerecees Short Wave Receiver, 155.. 
Amateur Radio Transmitter, 183-184 ‘ 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 


Canvas-Covered 
sail, etc., 192- 



















One Tube (battery operated), 103 25 

MCTOOMAIEIE BOE, BP oc cccrssccarsccccissccoscrece a 

Short-Wave Converter Unit, 137.......cssseee | 

FURNITURE 

Cabinet, Smoking, 2.........:coscccccce a | 

Coad TaRie, ZIG M cecesecsciccorccsscers 25 

Sj} Colonial Writing Desk, 21........ 25 
Combination Bench and Tilt-Top Table (no 

CUPID, BT ccrancrnrsccascornesscencsnsgmnsinnse 25 

End Table, American Empire, 241A.. | 

Folding Screens, Four Modernistic, 91.. oan 

Gate-Leg Table with Round Top, 24 .25 





Modernistic Book Ends, Low Stand, and 
oN  - » eee 25 
Queen Anne Dressing Table, Stool, 








Blueprints 175-176-177-R (price $1.00) give 


complete details for this 15%4-ft. runabout 
Clipper Ship in a Bottle, 121-122.........cccc00000 .50 
Coast Guard Patrol Boat (205%-in.), 286- 
RCE Ae EE eR PETS. eI Pe | 
Cruiser U.S.S. Indianapolis (12-in.), 216... .25 











Farragut’s Flagship Hartford (33'%-in. 
A SS ae ee 1.50 
Freighter, Ocean (14-in.), 271........csessseeeees .25 
Galleon Revenge (25-in. % 206- 307. 208-209.... 1.00 
a 1.) eye — 
. M. S. Bounty (8'%-in. hull), .25 
v8 TE. Mary (10%4-in.), 283 mans ——— 
Nourmahal, power yacht (8%-in.), 276........ .25 
ke CR a Ree ee ey +. 
Racing Yacht Seascout (42-in.), 106-107-R..... .75 
Roman Galley (19-in.), 138-139-R..........ccccccceee 75 
Sea Witch, Clipper Ship (9%-in. hull), 219 .25 
SOO TUE FAG A D, B i vicescecesnacoscsesnconacesscscstcices .25 
Stagecoach with Horses, 144-145-146-R........ 1.00 
Tugboat, Harbor (113¢-in.), 284.........:ccccc000 .25 

U. S. Destroyer Preston (31%-in.), 125-126- 
| _SSRENRS eee 1.00 
Viking Ship (20'%-in.), 61-62-R By 
Whaler—Wanderer (20'%-in.), 151. to 154.... 1.00 

Winnie Mae, 4-ft. Flying Scale Airplane 
I, = IIE vincaccxcccissccsescencenceosive we 
Yacht Rainbow (7'%-in. hull), 233.0... 25 

(Construction kits are available for) 
(some of these models. See page 20.) 
MISCELLANEOUS and TOYS 

Arbor and Garden a i ne .25 
Block Puzzles (Six), 65....ccc0+0000 .25 
Colonial Doll’s sal "9 Loaaisaacibh .25 

Cigarette Holder (in form of three-gun 
RRNA DERRY, Fem ice ccisesicscstacensascienstibansaxe .25 
Doll's Teese PeCMste; To iccciccacroscrcsersscssscccice 25 

Outdoorsman’s Lightweight Trailer (10-ft. 

long, 4 ft. wide, 4 ft. 9 in. high; 
kitchenette on back), 300-301-R........... ei 
Projector for Photos and Pictures, 259A.... .25 
Simple Jewelry Designs, 298A...........c:0+00 2 
Toy Drill Press, Lathe, Saw, etc., 113........ 25 
Toy Fire Engine, Dump Truck, etc., 101.... .25 





Popular Science Monthly 























Reading Tables Two. és. RTE TR yt 353 Fourth Avenue, New York 
Rush-bottom Armchair, 36 25 Send me the blueprint, or blueprints, numbered 
Smoking Stand, Modern, 238A 25 as follows 
Stool, Upholstered, 240A................ .25 
Table, Four-Leaf Card, 239A........... 25 
Telephone Table and Stool, 18 GR fen ge ee, eee ee eee 
Tilt-Top Table (turning), 140.............000008 29 ee 
Treasure Chests (metal bindings), 78........:... .25 I am inclosing dollar cents 
Wastebasket and Magazine Rack, 296A........ .25 
BD  ccicscntecnptnniincsnldaptittinivinemninkicssiocenonpabnkeiidiaile 
MODELS 
Brig, Malek Adhel, (20-in. hull; SUTCEL cos sessssvenesnsnersnvnncessnersconsccconnesconnecessnanscgannecennnnnss 
frame - and - plank construc- 
CHG), FFF Be i iv ccrcccscencsccescsecs 1.00 City and State.. . hiiniteimcareipeabipiaiting 
Clipper Ship Sovereign of the Seas (20%- Please print your name and address ‘cle arly. 
a ORR SS een 1.00 
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@ At the Chicago Automobile Show in 


November, twenty-three trailer makers 
exhibited their 1937 models. And sixteen 
of them—about 70%—used Genuine 
MAsoniTE Products for interior, exterior or 
both surfaces. 

This overwhelming endorsement of 
MAsonITE Products is doubly significant. 
First, because trailer construction is one 
of today’s most recent and fast-growing 
industries. Secondly, because trailer 
travel exacts the maximum in service- 
ability and economy from the materials 
employed. 

MAsoniTeE Products are sturdy grainless 
boards. Moisture-resisting, they will 
neither warp nor curl when properly 
applied. They tend to eliminate conden- 
sation of moisture on side walls and 
ceilings. They provide a beautiful warm- 
brown finish, without further treatment. 
They can be varnished, painted or enam- 
eled where desirable. And their ease of 
handling reduces building costs to a 
minimum, 

Whatever you build —da trailer, a new 
home or new rooms in your present home 
—why not follow the example of most 
trailer manufactur- 
ers?...Specify 
Masonite! Mail cou- 
pon for FREE samples 
and more information. 


state. 
P MASONITE. 





po--———- - -  - - - - - - - - 
MASONITE CORPORATION. Dept. PS-3 | 
111 W. Washington Street, Chicago, Ill. j 
Please send FREE samples and further | 
details about Genuine MASONITE Products. | 
l 

l 

| 


Name 





Address 





State 


City 
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REPLACES 


IN CANS 


Woon: IN TUBES 


Makes 1001 Household Repairs 


Anyone can now make household 
repairs that /ast with easy-to-use 
Plastic Wood—the wonderful dis- 
covery that handles like putty and 
dries to hard, permanent water-proof 
Millions are using it to reset 


wood. 


—once and for all— 


loose drawer pulls 
bathroom fixtures 
casters 
repair damaged furniture 


fill cracks and old screw holes, etc. 


Plastic Wood will stick to wood, 
metal, stone, glass and porcelain — 
can be sawed, sanded, carved and 
finished just like real wood—will 
hold nails and screws without 
splitting or crumbling. Get a can 
cents— 


or tube for a few -at paint, 


hardware and variety stores. Keep 


it handy. 


PLASTIC 
W000 











CIRCUS SCOUT FINDS NEW THRILLS 
FOR THE BIG TOP 


(Continued from page 39) 


his shoulder, and another climbed aloft to 
do balancing tricks. There was nothing else 
to do on perch poles, the performers said. 


But Valdo scoured Europe and brought to 
America Walkmirs, the Four Polis, the 
Antelaks and the Willos, who have revolu- 
tionized perch-pole acts. The Walkmirs’ 


principal stunt has the man of the trio bal- 
ancing a pole on his forehead while two girls, 
of exactly the same weight, climb to the top 
of the pole where there are duplicate trapeze 
bars. They hurl their bodies in swift revolu- 
tions around the bars in muscle grinds. 
Should one of these girls hesitate for a frac- 
tion of a second, she would throw the pole 
off balance and send it hurtling to the ground. 


ND while Valdo tells of the new feats 
formed under American big tops, he 
takes particular delight in teliing of the Nait- 


tos, Chinese tight-wire artists, whom he con- 
siders his greatest finds. 

\ number of years ago, the circus featured 
in its center ring a balancing act in which 
one girl stood on her head on the head of 
another, who walked up a flight of stairs, 


across a platform, and down the steps on the 
other side of the ring 

But when Valdo went to London last win- 
ter, he saw the Naittos in Bertram Mills’s cir- 
cus. Nio Naitto and her sister did just such 
a trick as the American girls, but instead of 
walking up steps and across a platform, Nio 
Naitto walked up steps and across a tight 
wire, bearing her sister in an upside-down 
position on her head. 


To my mind, that is the best answer to 
the question as to whether or not there is 
inything new in circus acts,’ Valdo declared. 


Not all the new acts imported by Valdo de- 
pend upon more difficult feats. Often they 
are based on ingenuity rather than on sur- 
passing skill. 

Merkel, the human fly, is an example. 
Merkel took his cue from the vacuum cups 
which are used for many commonplace pur- 
poses. He had suction cups of large size made 
to attach to shoes, and succeeded in walking 
upside down on a platform high in the tent. 

Another is the Otaris, a German family of 
aerialists, who present a “flying-return” act 
from a trapeze frame in the shape of a Mal- 
outlined in lights. The fliers work 
heir evolutions being so timed that 
pass each other in the air. 

Any troupe of American flying-trapeze 
performers could do the same type of act,” 
Valdo said, “but the fact remains that no one 
has heretofore conceived such a rigging and it 


tese cross, 
crisscross, t 


Lhe) 


is the first innovation in the “flying-return” 
act since it was introduced to the circus sixty 
years ago.” 


artists have taken the lead 

generally in developing mechanical con- 
trivances which enable them to accomplish 
new feats, Valdo says. In his opinion, the 
most spine-tingling act that he has brought to 
this country is that of Mlle. Gillette, a French 
aerialist, whom he contracted after seeing her 
perform in a morning rehearsal in the Circus 
Busch in Berlin. 

Mile. Gillette employs strong cables at- 
tached to her ankles and to heavy springs 
on a platform in the top of the tent. She 
stands on this platform and leaps to a 
trapeze twenty feet away, set swinging by an 
ittendant the ground. When her hands 
grip the trapeze bar, it breaks, and with a 
scream she is hurled toward the ground, only 
to be caught up by the cables. Many a heart 
misses a beat when the circus crowds see this 
trick 

Valdo told me that five years ago, an 
ican trapeze performer was in Europe 


»s UROPEAN 


on 


A mer- 
on a 


vacation trip and saw Mlle. Gillette’s act. 
There was, of course, nothing like it in this 
country, so the American woman decided she 
would undertake it. 

3ut the mechanic who made her rigging 
overlooked some vital part of the mechanism, 
and when the woman made her first leap 
while rehearsing in Madison Square Garden, 
New York, she fell to the ground, suffering 
a broken hip and internal injuries that ended 
her circus career. 


ALDO has experienced few serious diffi- 

culties in contracting foreign acts for 
American circuses, except in Russia, where 
there are more circuses and performers than 
in any country in the world. 

In Russia, he explained, there are 150 cir- 
cuses, each housed in a permanent building 
and under government control and manage- 
ment. To obtain performers for these shows, 
the government conducts circus schools for 
children from fourteen to eighteen years of 
age, who are paid salaries while they are learn- 
ing. 

Seeking to contract a Russian act, Valdo 
was referred by the circus manager to the po- 
litical director, who in turn consulted regional 
officials, and they took the matter up with 
authorities in Moscow. Foreign tours of Rus- 


sian artists are considered from the stand- 
point of the cultural value to Russia. Before 
a final decision was reached, Valdo had re- 
turned home and the circus season in this 
country was under way. 

There is only one nation that dominates 
any particular branch of the circus art, | 


learned from Valdo—and, oddly enough, it is 
the United States. He says that America pro 
duces more “flying-return” artists than all 
other countries combined, and with the ex 
ception of the Otaris, no acts of this type 
have been imported into the United States 
in a quarter of a century. 


And Valdo does not overlook his native 
land when in search of new talent. One of 
his best features he discovered right under 
his nose, figuratively speaking, though the 


artist had developed his act in far-off Japan 
He is Koban, the man who “walks upside 
down” by balancing on his head and jump- 
ing up a row of steps. Valdo found him 
working in a small circus less than 100 miles 
from the Florida winter quarters of “the 
greatest show on earth.” 


IKEWISE, one of Valdo’s most unusual ex- 
periences in employing new acts occurred 

in Kansas. At that time, the circus featured 
Hugo Zacchini, “the man who is shot out of 
a cannon.” Valdo had been told that a troupe 


of clowns in a small middle-western circus 
was presenting a burlesque cannon act. So he 
went to Kansas and !ooked up the show. 
Upon inquiring for the clowns, he was in- 
formed they were no longer with the show 
because their act was ‘no good.” He ob- 


tained their home address and sat on the back 
steps of their house as they made up and 
went through their comic antics in the back 
yard. The following week, circus audiences 
laughed merrily over the big show “kidding” 
its feature act with the burlesque cannon 
number, just as the scout had anticipated. 

Pat Valdo knows his circus—but, more im- 
portant, he knows his circus public. 


OXYGEN PIPED TO BEDS 


A pipe system that carries oxygen to bed- 
sides is the latest equipment of a London Hos- 
pital. The gas is popularly associated with 
last-resort treatment of dying persons, and 
the sight of the steel tanks has often fright- 
ened patients unduly. Hence concealed 
pipes. 


the 
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TESTS THROW NEW LIGHT 
ON TELEPATHY 


(Continued from page 29) 


electric device which slides them back and 
forth across baffle plates, the human element 
is eliminated from this phase of the work. 

At least a dozen colleges and universities in 
all parts of the United States, at this writing, 
are cooperating in the Rhine tests. In the 
greatest mass attack yet attempted, they are 
penetrating into this mysterious realm of psy- 
chology. 

Much remains to be done. There is, for ex- 
ample, the question of the part that emotion 
plays in telepathy. One curious occurrence, 
reported from Harvard University,  illus- 
trates the possibilities which may lie in this 
direction. 


URING one of his experiments, Dr. Es- 

tabrooks was using a valued pack of 
playing cards. As he cut and selected a card, 
a leaky fountain pen splashed ink all over it, 
ruining it. The scientist was highly irritated. 
Later, when he examined the record sheet of 
the subject, he found the name of this card 
correctly listed, with a star placed in the mar- 
gin beside it. The subject said that in this case 
the impression had come with such unusual 
force that he had starred the call to see if 
there had been anything peculiar about the 
circumstances of the card’s selection! 

In everyday life, emotion—which is usually 
absent in cold-blooded laboratory tests—may 
be the factor responsible for the spectacular 
occurrences which we are at a loss to explain 
It was such an occurrence, Dr. Rhine told me, 
that started him on his researches. 

When he was a graduate student at the 
University of Chicago, a famous botanist told 
him this story: 

One stormy night, a woman on a mid- 
western farm dreamed she saw her brother 
drive into his barn, nine miles away, climb 
into the hayloft, pull a pistol from his pocket 
and fire a bullet through his brain. So vivid 
was the nightmare that she awoke screaming 
and insisted that her husband drive her over 
to her brother’s farm to see whether every- 
thing was all right. There they found the body 
in the loft. Every detail of the suicide, evi- 
dence showed, was exactly as the sister had 
seen it in her dream! 

The botanist was a trained and skeptical 
scientist. He had lived in the community at 
the time. He had checked up on the facts 
first-hand. And he was baffled for an expla- 
nation. Even granting that the woman was 
worrying over her brother’s mental condi- 
tion, how could science explain the fact that 
the dream was correct in every detail? Was 
there, after all, some kernel of scientific truth 
in telepathy, so long travestied by vaudeville 
fakers and professional frauds? 


HAT was the question that haunted Dr. 

Rhine, the question he set out to answer 
in his present tests. For more than six years, 
these experiments have been going on. Cli- 
maxing the researches of other scientists, in 
many parts of the world, they provide the 
first long-range statistics in the study of te- 
lepathy. These advances, reported in recent 
months, form an important milestone in the 
study of mysterious and unmapped regions 
of the human mind. 


POTATO EYES FOR SEED 
TRAVEL BY AIR MAIL 


POTATO EYES are now traveling across Can- 
ada by air mail. The eyes, from which the 
sprouts appear, are cut from the potatoes with 
a minimum of flesh around them and packed 
with slaked lime to prevent spoiling. In this 
form, they are much lighter and less bulky 
than seed potatoes and so can be sent eco- 
nomically by plane 
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Half & Half always leaves a clean, fresh 
taste. Cool as a traffic-cop stopping your 
car. Smooth as his words: “‘Are you going 
my way?” Fragrant, friendly, full-bodied 


tobacco that won’t bite the tongue—in a 











. tin that won’t bite the fingers. Made by 
Not a bit of bite in the 

tobacco or the Telescope our exclusive modern process including pat- 

Tin, which gets smaller 

and smaller as you use- ent No. 1,770,920. Cool and smooth. Smells 

up the tobacco. No bitten good. Makes your pipe welcome anywhere. 

fingers as you reach for a 

load, even the last one. | Tastes good. Your password to pleasure! 























Copyright 1937, The American Tobacco Company 


HALF“ HAL F 
The Safe Pipe -Tebacce 


FOR PIPE OR CIGARETTE 


ease mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine, 109 


















































When you have metal to cut— 
do you know the feel of a saw 
with Teeth that BITE? Look at 
the illustration to the left show- 
ing the teeth of a genuine AT- 
KINS “Silver Steel” Hack Saw 


Blade, actual size. The steel, 


the tempering and 
every distinctive At- 


kins feature make the 
“BITE!” 


Saw 





Bite into 


any metal— 
ATKINS “Silver Steel” 


Blue End Blades will cut 
any metal that can be cut 
by a hack saw. They 
many metals other 
blades cannot cut. And 
they cut time, effort and 
cost on every job. Guar- 
anteed to cut more metal 
than any other blade. 10 
or 12 inch leneths—14. 
tooth, 30 
cents each—At YOUR 
Dealer's. Insist on the 
best blade for all metal 
cuttinge—ATKINS “Sil- 


cut 


5, 24 or 32 




































ver Steel’? Blue End 
Blades with, “Teeth that 
BITE!” 









Send l0c for HOW-TO-DO-IT 
Book telling all about metal | 
cutting, shop layouts, furni- 

ture, making wood points, 
where to get 525 plans, and 


illustrated home workshop 


saw catalog 





E.C. ATKINS & COMPANY 


128 S. Illinois St., Indianapolis, Ind. 























gi yee of spring-wound toy railways 
and even those who have electric train 
outfits will find it a simple matter to set up 
realistic automatic crossing gates by the 
method illustrated at the right. The device 
requires no electrical connections and draws 
no current, being wholly operated by the 
weight of the train. The same principle may 
be used to operate a switch for electric gates, 
crossing bells, and various types of signals 
that otherwise would require considerable 
wiring. 

In the case of the crossing gate, a lever, 
made of coat-hanger wire or other stiff wire, 
passes under one of the ties and holds it up a 
short distance from the floor. When the train 
passes over this tie, the lever is pressed down, 
operating the gate. 

The arms of the gate are carried on a shaft, 
which may also be made of coat-hanger wire. 
One end of this shaft is bent down and fast- 
ened to the arm with a piece of cardboard 
glued over it, so that the shaft will turn the 
arms with it. 

A piece of cord, which should have very 
little stretch when pulled, is tied tightly to the 
shaft and wrapped around two or three times 
to prevent slipping. The free end is tied in a 
loop, which is hooked under the track lever 
so that, when the latter is depressed, it will 
pull the cord and turn the shaft, pulling down 
the arms to the warning position. 

The arms are returned to the raised posi- 
tion by counterweights made from small 
darning-thread spools sawed in half. If the 
weight of these spools is not sufficient, sec- 
tions cut from a penny pencil may be glued 
into the holes. 

The counterweights cannot furnish a steady 
pull in all positions of the arms, so they can- 
not balance the weight of the track and the 
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Connections 





A simple spring switch for operating signals 
or almost any kind of electrical accessory 


track lever. This is done by a rubber band 
hooked under the track lever. The tension of 
this band should be adjusted to sustain the 
weight of the track, but to yield to a slight 
additional pressure. Tension can be varied 
either by moving the nail over which the 
band is looped or by varying the number of 
strands in the band. The nail should be set a 
little to one side of the shaft so the band will 
not rub against it and prevent free motion 

The base and the sides of the box contain- 
ing this simple mechanism may be made of 
cigar-box wood or tin with a removable tin 
cover. Nail stops are provided to prevent the 
arm from going too far up or down. 

If desired, the arm may be made to show a 


WEIGHT OF PASSING TRAIN OPERATES 
MODEL RAILWAY CROSSING GATE 





RED CELLULOID 
DISK DAD 








CONTACT STRIP ( / 
n SOLDER TO y/ 


| SHAFT 
cae \ 
SOLDER 


TO CLAMP 


RUBBER 
BAND, 


corp | 



















SHAFT 


SPOOL 





TIN CLAMP 
CONTACTS ZINC 
“NS BATTERY SHELL 











{ SSS y Par 
“\ THICK Warning Light 
CARDBOARD ‘connections 


The gate in use, a cross section of the mech- 
anism, and a sketch showing howto adda light 


red light in the down position. A small red 
celluloid lantern is built into it as shown, and 
inside this is placed a 1.25-volt pen-light bulb. 
To decrease the weight, the base is removed 
from the bulb, care being taken not to dam- 
age the bulb or the leads to it. Melt the center 
contact with a soldering iron; then cut the 
base with a file and peel it off the composi- 
tion if the other lead cannot be found. 

Solder each of the two leads to a piece of 
enameled magnet wire of about 28 gauge and 
run one wire down each arm. Solder one wire 
to the shaft and run the other into the box 
through a hole drilled for the purpose, leaving 
a loop to permit the gate to work freely. The 
free wire is soldered to the clamp holding a 
small pen-light battery inside the box. A small 
strip of metal soldered to the shaft will then 
touch the center contact of the battery when 
the arms are down, turning on the light. 

To balance the additional weight, small 
plugs are cast from solder to fit into the holes 
in the spools. The solder may be melted in an 
old tablespoon over a gas flame. The solder 
should not be of the flux-cored variety. 

This signal is easier to make and less ex- 
pensive than an electrically-operated type, yet 
when properly adjusted, it is extremely sensi- 
tive and will come down before the locomo- 
tive has reached the “hot” tie. 

If the same idea is to be used to operate a 
switch for turning on various electric acces- 
sories, the construction is even simpler. Power 
for these devices may be obtained, of course, 
from batteries or a small transformer. 

The base of the switch is made of stiff card- 
board. It is kept from moving about under 
the tie by a piece of adhesive tape, which 
should be painted black for neatest appear- 
ance (after it has been stuck to the tie, of 
course). One side of the track is held up by a 
stiff piece of spring brass. This forms one con- 
tact, and a paper clip forms the other. The 
weight of the train brings the brass strip into 
contact with the paper clip, closing the cir- 
cuit. It is convenient to solder one lead to the 
track, rather than directly to the spring. 

Two kinds of ties are in use, and for the 
closed-end type, it will be necessary to bend 
up one end. If the ties stand high off the 
floor, pieces of cardboard may be glued to the 
base to raise the paper-clip contact. The clip 
is slipped over the uppermost piece before 
gluing. 

Tension of the spring to balance the weight 
of the track may be adjusted by making the 
strip shorter or bending it away from the 
other contact. If the brass is not very stiff, 
the sides of the “hot” tie may be bent up, al- 
lowing the give in the track to provide most 
of the spring action —Jouwn L. Story. 
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ROUTING MODEL TRAINS 
IN EITHER DIRECTION 
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INSULATED SECTIONS 


SWITCH TO LEFT FORC.C. ROTATION C# 
SWITCH TO RIGHT FOR C. ROTATION C2 


With this hook-up, the train automatically 
changes routes, clockwise or counterclockwise 


MODEL train may be made to change 

its route automatically and yet operate 
in either direction around the track by mak- 
ing use of the hook-up shown in the accom- 
panying diagram. The arrangement is similar 
to that given in a previous article (P.S.M., 
Dec. ’36, p. 101) except for the fact that I 
have made use of a double-pole, double- 
throw switch to enable the train to be run in 
either a clockwise direction, marked c, or 
counterclockwise, marked cc.—G. H. Aston. 


HOW TO PREVENT SMUDGE 
AROUND LIGHT SWITCH 


A COMMON eye- _— SWITCH 
sore in many houses PLATE © ++" ** CELLULOID 
-. = Sag 


is the dirty smudge — 4 WT ee 


HOLE IN 





on the wall paper {4 ‘ 
around the light °*‘] -|-/Ra@ Apes: 
switch. A sheet of | Sy 2 £ 
transparent cellu- -.J | i I 
loid, cut slightly e. , <i Peas 
larger than the size -"3)) [JQ 











oftheaveragesmudge ;: .| |" 7 | 


and fastened be- “- 4° I 
neath the switch Frater yer ee 
plate, forever elim-  *. tpayéps pent 


RA 

inates this nuisance, CELLULOID 
provided it i ap- 
plied while the wall paper is still clean. 

The hole in the celluloid sheet should be 
large enough to clear entirely the open section 
of the switch, thus avoiding any danger of 
fire from a chance spark. Punch two small 
holes for the switch-plate screws. Clear cellu- 
loid shows the wallpaper pattern and is al- 
most invisible; if, however, the wall paper 
has already become soiled, opaque colored 
celluloid may be used to conceal the smudge. 
Soap and water, or merely a wet rag, will 
keep the surface clean.—LAwrENCE N. OLSEN. 


CARDBOARD REEL KEEPS 
RIGGING IN ORDER 


To KEEP loose rig- 
ging line intact while 
working on ship mod- 
els, I cut a piece of 
cardboard 2 by 3 in. 
in the shape illus- 
trated, and mark the 
size of the cord and 
other data in one cor- 
ner. This prevents hav- 
ing to unravel tangled 
cord and also saves 
considerable time.— 
F. J. McAREE. 

et a 

GRINDING wheels of the wet variety should 
never be allowed to stand partially immersed 
in water for protracted periods when not in 
use. Such treatment throws them out of bal- 
ance. Furthermore, wheels that are not sat- 
urated evenly soon wear out of round. 
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MOUNTED POINTS GET AT 
HARD-TO-REACH PLACES 


Use these miniature grind- 
ing wheels in high speed 
portable grinders. At right: 
Removing end of wood 
screw with mounted point 














STICKS SMOOTH THE 
SMALL SHARP CORNERS 


Do a neater job with special 
Carborundum Brand Silicon 
Carbide sticks. Right: Lap- 
ping hole in pulley with cy- 
lindrical stick 














COMBINATION STONES 
KEEP TOOLS RAZOR-SHARP 


A few strokes brings chisel, ¥ 
gouge, draw knife or plane 
to a keen cutting edge. 
Right: Sharpening chisel on 
Carborundum Brand Silicon 
Carbide stone. 


WORKSHOP FANS ! | 


CARBORUNDUM BRAND 
ABRASIVES ARE SPECIALLY 
DESIGNED TO HELP YOU DO | 
A NEATER AND BETTER JOB 











GRINDING WHEELS DO A 
FAST, CLEAN-CUT JOB 








Every shop should have 
at least two wheels. One 
for general metal grinding 

one for tool grinding. 
Right: Smoothing a welded 
joint. 























SLEEVES AND DISCS MAKE 
SANDING JOBS EASY 


Save yourself time and en- 
ergy with a disc sander or 
sleeve. Right: Surface sand- 
ing small block with abrasive 
dise on drill-press spindle, 


FACTORY-LIKE FINISH PFS 


Abrasive grains and powders 
put a high finish on your 
work. Right: Using Aloxite 
Brand Aluminum Oxide 
powder to rub down sprayed 
lacquer. 


SEND FOR 90-PAGE ILLUSTRATED BOOK AND FREE SHARPENING STONE 


Mail coupon today for free 
sharpening stone and use- 
ful handbook. Shows how 
hundreds of jobs can be 
done faster and better 











with abrasives 









BRAND 






ABRASIVE PRODUCTS 





mention PocuLAR Sccrs MONTHLY 


when answering advertisements in this magazine. 





SOOO OOOOOEOOOOE EEE HOSE EEEEEEEEEEEEEEE EEE EEEEEEE 


rHE CARBORUNDUM COMPANY 
Dept. PS-7-3, Niagara Falls, N.Y. 

I enclose 20c¢ (coin or stamp) for your new 
book, *‘Carborundum Brand Products for 
the Home Craftsman’; and FREE Pocket 
Sharpening Stone, 


Name . 


OOO e emer eereseeeeeeseeig 






Street 
City 


State 


(Carborundum and Aloxite are registered trade 
mar of the Carborundum Company 
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“LET ME 
IMPROVE 
YOUR 
SHAVES” 





be«* 


Better steel, better sharpen- 
ing, better inspections make 
Treet a better blade. Keener, it 
removes your beard smoothly, 
gently, with less effort and 
more comfort. Durable, it 
actually holds its edge for 
more shaves. Reduce your 
shaving costs—ask for Treet 
Blades —4 for 10¢, 


Treet Safety Razor Corporation, 
Newark, New Jersey 


Treet 


T. M. REG. U.S. PAT. OFF 


BLADES 


FIT GEM AND 








EVER-READY RAZORS 








| | frames for pictures, mirrors, 

































| Using Your Lathe to Make 
Oval Picture Frames 


By 
HOWARD 


R. 
HEYDORF 


Two rings are turned in the 
lathe, one larger than the 
other as shown below; these 
are then cut up by means of 
the cutting board to provide 
four pieces to form an oval 











MATEUR craftsmen often 


wish to construct small oval 





and various decorative purposes, but are usu- 
ally puzzled as to how to proceed. 

\ diagram should first be drawn to deter- 
mine the proper shape and size of the oval. 
AP is drawn at right angles to FR. Q and J 
are equidistant from the center O, as are H 
and J. The distance QO is five sixths the length 
of OI. J is the center of the arc BFM. The 
radius /F is four times the length of-O7. The 
arc CRN with the center H is drawn with the 
same radius. Lines HC, HN, 1M, and JB are 
drawn as shown through the centers H, Q, J, 
J. These are the cutting lines. Arc BAC is 
drawn with the center Q and the radius QC. 
Arc MPN is drawn with the same radius and 





with the center J. The inner oval is drawn in A 

the same manner, using the same centers. By ZA 

changing the proportions given, the form of 

the oval may be altered as desired. A section 8 c 


of the frame also should be drawn, and a tem- 


plate made of thin brass, although cardboard 8) rai 


; . | 
will serve ; 
Two rings of wood, one with an inner ra- 
Q» 

~“ 





dius of 7G and an outer radius of JF and the 

other with an inner radius of QD and an outer TEMPLATE 
radius of QC are turned on the lathe. A wood- r 6 a ‘ R 
en chuck is made, and the smaller ring is ‘oa maaaal ‘emai? aaa a 7 
placed in it and turned to conform to the ia | Fd 
shape of the template. The ring is then re- J>Z SECTION OF 

versed in the chuck, and the FRAME 

rabbet to take the glass is cut. prow the full-size | 

he larger ring is turned inthe = qijagram and tem- K L 

Same manner, care being taken plate are made to 

to have the cross-sectional find the correct M " 
shape of the rings exactly alike size for turning 7 


the rings. Below: 


A cutting board is needed 
Gluing the frame 


to cut the rings accurately. A 
line for the saw is drawn, and P 
two other lines are drawn at an 
angle of 45 deg. to the first 
line. Two strips of wood with 
their ends mitered at 45 deg. 
are nailed along these lines, al- 
lowing enough room for the 
saw to pass through. Two 
small blocks are fastened along 
the saw line to guide the saw. 

The rings are now marked 
from the diagram and cut with 
a back saw or a fine-tooth 
panel saw. The parts should be 
placed together and any inac- 
uracies corrected with a sand- 
ing disk. The frame is fastened 
together with waterproof glue 
and held till dry. 
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| GUILD AIMS TO COVER 
| MAP WITH CLUBS 


(Continued from page g1) 



















‘How | Subdued a Vicious Pipe’ 


Famous Hypnotist 


It is estimated that fully seventy-five percent 
of the clubs participated in community work 
of various kinds last year. 

All clubs also have the benefit of several 
services provided by the national headquar- 
ters of the Guild. In addition to issuing a 
monthly bulletin and many job sheets, the 
Guild through its new Program Service Bu- 
reau is making it easy for clubs to stage a 


"The hardest subject 
\‘'. J ever had, but. . 













number of interesting and instructive pro- ~\? 

grams at their regular meetings. . td a e 
The bureau has also made a survey of the ~<-C J ie, i 

leading manufacturers of home workshop sup- PE) o” 

plies and equipment, and many have agreed ‘ \ 





RA 





to cooperate by lending the local clubs free 
moving picture films, giving demonstrations, 
or distributing informative pamphlets. 
More than 100 home workshop experts 
throughout the country have volunteered to 
talk before clubs located near their homes. 











(Continued f 


MICHIGAN 


| Detroit 


Flint 

} Mount Clemens 
| Muskegon 
Saginaw 
MINNESOTA 


Dawson 


ROLL CALL OF CLUBS 


rom page gi) 


OKLAHOMA 
Bartlesville 
Oklahoma City 
Ponca City 

OREGON 
Eugene 
Portland 
Roseburg 


Detroit Lake The Dalles 
Minneapolis PENNSYLVANIA 

| Red Wing Chester (2) 

| MISSISSIPPI Easton 

} Brookhaven Erie 

| Corinth Fair Oaks 
Gautier Kutztown 

| MISSOURI Lester 


Independence 


Norristown 








“Union Leader 
hath charms 
to soothe 
the savage 


pipe” 












| Kansas City Philadelphia (3) Qe > 
Mansfield Pittsburgh (3) ee 7 Le : oe 
Rolla Scranton No more burning eS Sf < Q 
| S (3) Sharon / 


NEW 


. Louis 
| MONTANA 


Mancheste 


JERSEY 


Collingswood 
Elizabeth 
Hoboken 
Kenilworth 
Maywood 


Cooperstown 
Dunkirk 
Elmira 
Freeport, L.I. 


Sharpsburg 


Laketown 
Provo 
VIRGINIA 
Bea h 
Norfolk 
Richmond 
West Point 


Fayetteville 

Missouri Branch (2) 
WISCONSIN 

Cudahy 


Billings Stroudsburg 
Great Falls RHODE ISLAND ee 
Miles City Pawtucket 
Paradise TENNESSEE 
NEBRASKA Chattanooga a2 
Alliance Memphis 
incoln TEXAS 
South Sioux City Kingsville 
NEW HAMPSHIRE Lamesa wi 
Dover UTAH 





and biting, now!" 











counter, and say firmly—‘‘Union 
Leader.’’ This will qualify you at 
once as a member of the Master Pipe- 


Morristown WASHINGTON 
i; a —_ Y ' : 
Paterson Spokane (2) O Uu t O O 9 C a Nn Pa ie 1 f y A Nn ‘ ij Pi p e 
Om Niage acoma 
a oe THIS EASY, INEXPENSIVE WAY! ment.’’ Specially selected ripe leaves 
(| ee ee Just look the nearest tobacconist in of Kentucky Burley, richly flavored 
| Buffalo (2) Bluefield the eye... place ten cents on the by Nature, are expertly cured and 


aged-in-wood to make Union Leader. 
This loving care holds all the flavor 
and fragrance, but banishes bite 


| Hornell (2) Fond du Lac 
LeRy | pKenoshe Hypnotists, who know the secret of — and burn. (Try Union Leader for a 
aspeth, L.I. Madison a is * . 
Meridian Menomonie “pipe-pleasure without punish- new cigarette flavor, too!) 
Mount Vernon Milwaukee 
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NOW 
A Genuine 7-Inch 


BLACK & 
DECKER 


ELECTRIC 
SANDER 


FOR ONLY 





THE NEW 7-INCH JUNIOR SANDER saves 
hours of slow, hard work with sandpaper, emery, 
files, etc. Makes quick work of such jobs as cleaning 
and smoothing wood or metal surfaces; removing 
paint and rust; grinding and smoothing welds and 
casting ridges; rubbing down new lacquer with felt 
rubbing pad; polishing metal, etc. Universal motor 
operates on A. C. or D. C. A great tool. A great 
value. Only $39.50. 


LOW-PRICED B. & D. DRILLS, TOO 


',-INCH JUNIOR DRILL: (Illustrated). 
Drives twist drills for drilling up to '/,” holes 


in steel; augers for drilling up to 1” holes in 
wood. Also drives Black & Decker Hole Saws for 
cutting a if 


round holes from 344” to 3'/ 
diameter in any material 
a hacksaw will cut. Uni- 
versal motor. ONLY 
$35.00. 


%-INCH JUNIOR 
DRILL: Drives twist 
drills for drilling up to 
VV,” holes in metal; au- 
gers for drilling up to 

2” holes in wood. Also 
drives light wheels for 
grinding, buffing, polish- 
ing, etc. Universal 


motor. ONLY 


clean, 





$19.50. 





€ “a 
MAIL THE COUPON TODAY for complete 
information and name of nearest dealer where you 
can see the Junior Sander, Drills and other Black 
& Decker Tools. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 


THE BLACK & DECKER MFG. CO.., 
803 Pennsylvania Ave., Towson, Md. 


& 





Please send Free Literature describing new 
low-priced Black & Decker Tools and the 
address of my nearest B. & D. dealer. 
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Guild Clubs Expand Activities 


AS MEMBERSHIP INCREASES 















Miniature treasure chest 
by C. T. Phillips, Oak- 
land, Calif., and a pair 


of inlaid walnut and cherry 
book ends by George A. 
Simonds, Washington, D.C. 


XPANDED activities 

the result of in- 

creased membership 

are planned by Guildclubs 

for the coming months. 

Some groups have sched- 

uled special classes in pho- 

tography, woodworking, 

and similar subjects, while others are getting 

ready for larger and better exhibitions this 

year. A number of clubs have started to build 

or enlarge their own workshops. The latest re- 
ports from club secretaries follow: 

Coulee Dam (Wash.) Homewerkshop Club. 
A recent meeting was held at the home of E. 
Robert Hagan, who has just fitted up the 
basement to house his home workshop. He ex- 
hibited a new 6-in. jointer and a new photo- 
graphic enlarger, constructed and partially de- 
signed by himself. The members discussed the 
Guild project contest and the use of wood- 
turning lathe tools. 

“VY” Craftsman’s Guild, Victoria, B. C., 
Canada. Under a new plan of expansion, the 
group combined with the Camera Club. Each 
has its own secretary, but the other officers 
govern both clubs. The members now have 
available a medium-sized auditorium, a pho- 
tographic laboratory, and a workshop. The 
club, which has twenty-four members, plans 
to build a cabin on the shores of Glintz 
Lake under the supervision of Alec Craigmyle, 
John Bong, and Maurice Pickering. Camp 
furniture will be constructed in the workshop 
under the direction of Arthur R. Cann. A 
large number of table games have been built 
for the Y. M. C. A., and a drying cabinet for 
the laboratory. The officers are Harvey Dob- 
son, president; Wallace Cameron, vice presi- 
dent; Abner Garland, treasurer; Arthur R. 
Cann, secretary; Jack Kemp, librarian. 

Lambert Boat and Mariners Ass’n, Chi- 
cago, Ill. More than forty persons attended 
“Neighbors’ Night” held in the club’s field 
house. Moving pictures lent by the local safe- 
ty council were shown. An _ old-fashioned 
Dutch lunch was served by the women, and 
the men discussed shop problems. Music was 
furnished by the junior division. A large 
amount of clothes, food, and toys were do- 
nated to be given away at Christmas The 
Junior Association made many Christmas 
presents on the scroll saw. Joseph S. Lambert, 
son of Capt. R. D. Lambert, entertained at 
several meetings with stories of travels 

Cartier Homeworkshop Club, Montreal, 
P. Q., Canada. Much interest is being shown 
in the monthly bulletin published by the sec- 
retary, Paul Denis. Jean Tremblay was the 
editor of a recent edition, which contained 


articles on chemistry, model railroading, wood- 
working, and working in cardboard. Maurice 
Latreille is constructing a railway car made 
out of wood except for the electric motor. 

Ocala (Fla.) Homeworkshop Club. A. F. 
Eastman was elected president at the annual 
meeting held at his home. J. S. Tuttle is vice 
president; Pinkney Clements, secretary; Tal- 
madge Campbell, treasurer. On the board of 
governors are W. D. Harrison, Levis Smith, 
and Cecil Bryant. Mr. 
Eastman exhibited some 
hand-constructed machines 
and various articles he had 
made. .. . A chop suey din- 
ner was held at his home 
in January. 

Edmundston (N.B., Can- 
ada) Hobbyists. The local 
Boy Scouts distributed the 
toys made by the club for 
needy children at Christ- 
mas. A wood sculpture of a 
team of oxen drawing a 
plow and guided by an old 
man was named the best 
project of the month. Made 
by A. Nadeau in 163 hours, 
it is accurate to the small- 
est details. 

Queen City Craftsman 
Club, Cincinnati, O. The local public recrea- 
tion commission has presented the club with a 
workshop meeting place and a universal wood- 
working machine. 

Bartlesville (Okla.) Homeworkshop Club. 
C. C. Campbell displayed many types of 
wood, veneers, table tops, turning squares, 
and plywoods and gave a talk about them. 
A demonstration on upholstering was given at 
another meeting. The club is the largest in 
the state and one of the largest in the Guild, 
having a membership of nearly 150. 

Beach (Va.) Workshop Club. Work on the 
construction of fifteen Cape Cod chairs was 
started recently. Plans are being formulated 
to erect the club’s own workshop, present 
activities being held twice a week in a Park 
Service workshop. Willard D. Kibler is presi- 
dent; Obie W. Bryant, vice president, and 
Earnest Comer, secretary. Two experienced 
Park Service foremen act as supervisors. 

Capital Homecraft Club, Washington, D.C. 
At a recent meeting George A. Simonds re- 
viewed an article about the search around the 
world for beautiful veneer woods and de- 
scribed the uses of woods for furniture. 

Tri-City Homeworkshop Club, LaSalle, 
Peru, Oglesby, Ill. H. B. Rothwell, local man- 





Keep a Photo Record 
of Your Club 


WHEN your 
club makes or 
does something 
of unusual in- 
terest, have 
some photo- 
graphs’ taken 
and keep them 
in an album as 
part of the 
club records. 
Send unmount- 
ed prints of the 
best of them to the National Homework- 
shop Guild, 347 Fourth Avenue, New 
York. As many as possible will be pub- 
lished in this magazine. 
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ual training teacher, demonstrated upholster- 
ing at the home of Joseph C. Rucinski. Dan- 
iel Jones spoke on linoleum carving at the 
home of Walter Menning. 

Madison (Wisc.) Homeworkshop Club. A 
talk on abrasives was given at a recent meet- 
ing. Toys were made for the Empty Stocking 
Club, a city-wide Christmas project. R. V. 
Waters has been elected president for this 
year; H. E. True, vice president; J. J. Teska, 
secretary-treasurer; Dr. J. B. Olson, Dr. H. S. 
Bostock, and F. F. France, board of govern- 
ors. 

Utica (N.Y.) Homeworkshop Club. Mov- 
ing pictures are being shown once a month. A 
club library has been started. Toys were 
mended for distribution among poor children 
at Christmas, and at present the members are 
making table-tennis tables and other games 
for the Community Club of Utica. 

Buffalo (N.Y.) Homeworkshop Club. Or- 
ganized recently, this club has established its 
own workshop and holds four meetings a 
month. Plans are being made to move into 
larger headquarters in the spring. 

Erie (Pa.) Homeworkshop Guild. Officers 
for the new term are A. B. Corzilious, presi- 
dent; B. J. Ginader, vice president; R. A. 
George, secretary; D. Verdone, treasurer. On 
the board of governors are W. H. Brumfield, 
W. E. Ostermaier, O. E. Hengstler, and E. 
Eaton. A demonstration on the uses and ap- 
plications of power tools was given recently. 

New Bedford (Mass.) Woodcraft Club. An 
illustrated lecture on the San Diego Fair and 
Greenville Village was shown. The members 
enjoyed a chow mein supper in the clubroom, 
the first of a series to be held during the next 
six months. O. C. Johnson was elected pub- 
licity chairman. Spindle shapers designed by 
one of the members were constructed 

Hyattsville (Md.) Woodworking Club. The 
first annual meeting was held in the manual 
training room of Hyattsville High School. 
William H. Koppialky was elected president ; 
Stanleigh E. Jenkins, vice president; William 
E. Hutchinson, secretary-treasurer; Lester A. 
Pigott, librarian. The board of governors con- 
sists of Earle Dorrelle, Albert L. Frazier, 
Robert G. Porter, and the officers. 

Frontier (Sask., Canada) Homeworkshop 
Club. The use of a room 20 by 24 ft. located 
over the town garage for a clubroom and 
workshop has been donated by the president. 
\ drive for new members is being conducted 
at present. 

Brookhaven Homeworkshop Club, Ches- 
ter, Pa. A junior league has been organized 
with Fred Taylor as president. The juniors re- 
cently held an exhibition of bird houses. The 
club is undertaking to sponsor a Boy Scout 
troop. 

North Shore Craftsman Club, Waukegan, 
Ill. The members repaired Christmas toys for 
poor children of the town. The clubroom, lo- 
cated in a garage, has been modernized, the 
club logging its own black walnut. 

Seattle (Wash.) Homeworkshop Club. Re- 
organized recently, this club now has a mem- 
bership of more than 50 members and plans 
an active season. The officers are E. A. Horn, 
president; Dr. T. O. Anders, vice president ; 
. C. Kiger, secretary-treasurer. Meetings are 
held in the New Richmond Hotel, and a com- 
pletely equipped workshop will be available 
for the members soon. 

Fall River (Mass.) Homecraft Club. Albert 
Boutin demonstrated the uses of the circular 
saw at his workshop. A dinner is planned for 
the club’s first anniversary. 

St. James Workshop Club, Montreal, P.Q., 
Canada. Broken toys were mended to be 
given to needy children at Christmas. Several 
members have been working on a lighthouse 
model for the club’s train layout. 

Homecraft and Modelmakers’ Guild, Rich- 





Never 
Before 


oe have such fine projects been 


available to homecrafters 





And they’re FREE in the 
1937 CASCO Project Service 


@ What a marvelous opportunity for 
homecrafters! Just look at these stun- 
ning pieces of modern living-room fur- 
niture. Designs that heretofore have 
been exclusive only with the world’s 
finest furniture manufacturers— never 
offered before in any project service. 
And now Casein Company, makers of 
the amazing heatproof, waterproof 
CASCO Glue, offers them to you in the 
1937 CASCO Free Project Service. Not 
just one piece—but a group of associ- 
ated pieces. Eight of them in all. Inter- 
nationally famous Gilbert Rohde de- 
signed them exclusively for CASCO. 
You'll want to build several of the 
Rohde Group. And you can...easily... 
with the all-inclusive plans which 
CASCO offers you free. 


HOW TO GET FREE PLANS 


Buy a 25c (or larger) size can of Casco from 
your Hardware, Paint or Lumber Dealer. A 
green ticket in each can lists the 24 projects 
for 1937. Choose the one you want to build. 
Mark your choice on the green ticket, mail 
it to us and receive complete plans by re- 


turn mail. 
ects and full information 1937 =| 


® Pictures of 1937 proj- 





Gilbert Rohde 


THE GILBERT ROHDE GROUP 


heautiful, useful, artistically cor- 
rect in the modern motif. 





Round Occasional Table 









Desk with Con- 
cealed Type- 
writer Drawer 






Folding Card 
and Game Table 


Radio End Table 





Book and Magazine End Table 










Cabinet 
and Writing 
Desk 


Coffee Table 





in “Free Plan” Folder— casco 
ask your dealer for a copy \ FREE 





mond, Va. Officers for the new term are Gor- 
don Hammond, president; M. T. Turner, vice | 
president ; F. W. Harrison, secretary-treasurer ; | 
M. E. Ryder, (Continued on page 116) 
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or mail coupon today. \ pRovec 
| servic 
FREE! —|.. 
SAVE 2c! Stick this coupon on oueee 
penny postcard to get FREE folder City, 


COMPANY 
350 Madison Ave., Dept. PS337, New York, N.Y. 


CASEIN 


OF AMERICA, Inc. 


Please send folder about FREE Project Service. 
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describing 24 CASCO Projects. 
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YOU NEED THIS FREE 
HOME REPAIR BOOKLET 


Home .~ Auto 
REPAIRS 





Contains diagrams and 
simple instructions for 
emergency and routine 
repairs that every home 
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and auto owner can om Ce 
and should make him- SHOOTION | 
self. Revised edition, ' 


greatly enlarged and completely re- 
written. Get acopy for your workshop. 





BE thrifty—do your own 
work—and keep the 
money otherwise paid to 
plumbers, repair men and 
lor new parts. 
With Smooth-On No. 

you can stop leaks at joints, 
seams and cracks in pipes, 


| SMOOTH-ON | 
SMOOTH On | 





boilers, heating systems, 
tanks, pails, auto radiators, 
water jackets and crank 
cases, tighten loose parts, 


reset stripped screws, bolts 
and nuts, and make dozens 
of other equally practical 
repairs—all at almost no 
cost, and in emergencies 
without the delay of wait- 
ing for outside help. 


Smooth-On No. 1 is ap- 
plied without heat or spe- 
cial tools, hardens into 
metallic iron and holds 
permanently under any 
pressure and on any 
metal, masonry, wood 
and tile. Leading power 
and industrial plants have 
used it for 35 years, and 
with this new booklet as 
a guide, you can make 
equally successful appli- 
U cations, 











| SMOOTH-ON 











= When you know where 
and how to apply Smooth- 
On No. 1, you will make 
constant savings. Be pre- 
pared. Ask us for the 
booklet and buy Smooth- 










On No. 1 in 7-0z., 1-lb. 
or 5-lb. can from your 
hardware store. 





SMOOTH-ON MBG. CO., Dept. 58 


574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
Name 


Address 

















To control speed of any make of auto 





i fonfiareeny or truck engine, regardle of load 
| FOR Vv BELT changes, when used as a stationary 
410 CARBURETOR LEV ; ’ a Wall 
BURETOR LEVER + nortable power plant. Fully guar 
ed No cash down. Governor speed range from 
to 3000 R.PLM. Fine opportunity for established 


Candee-Smith Gov Dept. 132-C 


ger Circular Mfr 
21 Angeles 


5 No. L. A, St., Los 











GUILD CLUBS EXPAND 
THEIR ACTIVITIES 


(Continued from page 115) 


librarian. Members of the board of governors 


are Dr. C. L. Albright, F. E. White, Tuck 
Fuqua, L. H. Perrot, and R. H. Athearn. 


Toys for the needy were constructed before 
Christmas. 

Science Homeworkshop Club, Brooklyn, 
N. Y. The club is studying light and lenses as 
part of its photographic work under the su- 
pervision of the president, Morris Horowitz. 
Hyman Cohen is vice president and Abraham 
I. Eisenstadt, secretary-treasurer. 

Ship Craft and Model Engineering Guild, 
Cincinnati, O. At the annual meeting the fol- 
lowing were elected: Elmer Schilling, presi- 
dent; Earl Dodds, vice president in charge of 
split-bamboo fishing rod construction ; Charles 
Trible, vice president in charge of model gas 
plane construction; Victor Freidenheim, secre- 
tary-treasurer; William Richards, general di- 
rector. It is the intention of the club to cover 
as much of the model making and hobby field 
as possible this year. 

Galesburg (Ill.) Homeworkshop Club. 
Officers elected the annual meeting were 
H. K. Childers, president; John Lohmer, vice 
president; B. M. Kidder, secretary-treasurer ; 
H. R. Line, librarian. 

Lakeside Homeworkshop Club, Muskegon, 
Mich. F. E. Haines spoke about lumber at a 
recent meeting. Floyd L. Lewis, secretary, dis- 
cussed “Drawing and Blueprint Reading” at 
the following session. Talks on wood turning 
and wood finishing are scheduled for the near 
future. 

Oriole Homeworkshop Club, Baltimore, 
Md. Ideas for Christmas gardens and the care 
of electrical equipment were discussed previ- 
ous to the holidays. Exhibitions are being held 
in local hardware windows as part of a mem- 
bership drive. 

Handicraft Club of Milwaukee, Wisc. A 
lecture on the kinds of wood, their structure, 
and use in furniture manufacturing was given 
by Clifford Taylor. Officers are George B. 
Smith, president; Thomas O’Neill, vice pres- 
ident; Herbert Winters, secretary and treas- 
urer 


START A WORKSHOP ‘CLUB 
IN YOUR NEIGHBORHOOD 


F YOU would like to start a home work- 

shop club in your neighborhood, send the 
attached coupon or write a letter to the Na- 
tional Homeworkshop Guild. Complete infor- 
mation will be mailed you immediately. Be 
sure to inclose a stamped, self-addressed en- 
velope with your request. 

There is no charge for membership in the 
Guild, and all its services are free. It has noth- 
ing to sell and is entirely noncommercial. 
The Guild will recognize as a club any group 
of five or more persons who are over sixteen 
years of age, who meet monthly or oftener, 
and agree to abide by the simple rules of the 
organization. The longer you delay in start- 
ing a club, the more benefits you are missing. 





National Homeworkshop Guild 
347 Fourth Avenue, New York 


Yes, I want to share in the benefits to be had 
by affiliating with the National Homeworkshop 
Guild. Please send me full particulars on how to 
organize a club, conduct meetings, obtain pub- 
licity, and so on. Include a copy of a model con- 
stitution and an application blank for a free 
charter. I am inclosing a large (legal size), self- 
addressed, and stamped envelope for this mz terial 


NAME 





ADDRESS 


CITY STATE 


(Please print very clearly) 
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DON’T BUY 


Mandolin 
Guitar 








Adv. Out= 


Don’t buy 
Guitar Man- Good for 
dolin, Banjo, } $1.00 Credit 


Electric 
Guitars, 
Ukuleles, or 
Drums, until 
you have tried 
the Slinger- 
land May- 
Bells, Guar- 
anteed More for 
your Money. Won- 
derful, snappy, 
powerful, pleasing 
tone No equal in 
price. Sold on easy 
payments and 5 
days free trial by 
all leading music 
dealers 

Send for free cata- 
log. Mention instru- 
ment wanted. 


Write today: Dep 
Slingerland Musical instrument Mfg. Co. 
1326 Belden Ave., Chicago, Illinois 














REAL THRILLS 
IGGL OMAG OS? 


Nature’s most intriguing secrets and amaz- 
ing miracles are hidden to the naked eye. But 
this Wollensak microscope brings them to 
your vision—clearly, sharply. Magnifies 150 
times—costs only $12.50. Simple to use—even 
for youngsters. This remsz arkable instrument 
makes it easy—and inexpensive—for every- 
one to experience the fascinating joys of 
microscopy. 

Others: 425-power,$18.50—from 100 to425 
magnifications, graduated in steps of 25; 100- 
power, $5.00—maygnilication fixed at 100,no 
adjustments, but big value at the low price. 
At stores or direct, postpaid (or C. O. D.). 

Money-back guarantee. 


FREE BOOK! Write for yours today 


WOLLENSAK OPTICAL COMPANY 
800 Hudson Avenue « «+ + Rochester, N. Y 


150-Power 
$12.50 


LLENSAK] 





Fix It Yourself 


Save yourself a lot of expense 
| by doing your own odd repair 





jobs. Get this new edition of a 
famous book, showing with dia- 
rams and directions, how to 
x and repair furniture, electric 
outlets, windows, doors, leaky 
pipes, floor boards, chimneys, boilers, weather 
proofing, painting and hundreds of other con- 
struction and repair jobs. Picture diagrams 
show how each job is done. Full cloth bound 
$1.00. 


Popular Science Monthly, Dept. 37 
353 Perth Ave. New York, N. Y. 





FACTORY-T 0-YOU SAVES 50% 


Write today for the new 
FREE 40-page catalog & 
describing this bigger, better, 
more powerful radio 

40 advanced features 
Glorious tone realism. 
Easy tecms—l0¢ a day 
Money-back querentee 


sd TUBES: 


IDWEST <med CORPORATION 


SPECIAL OFFER 
APPLES ONLY TO 
MAM ORDERS 


DEPT.K- CINCINNATI, OHIO 





POPULAR SCIENCE MONTHLY 





; 
% 
t 
¢ 
& 
4 
WN 
ES 
” 
a 


Bars ae 


panama 














$ 
‘ 
: 
7 


tae 


Pa cs 


# 
+ 
‘ 
3 








and a 12-in. piece of 1 by 2-in. wood was 
nailed crosswise on one end. The upper 
edge of the 1 by 2-in. piece was beveled at a 
+5-deg. angle until but a 34-in. edge remained 
on the outer side. Into this narrow edge 1-in. 
No. 18 brads were driven % in. apart, and 
about /% in. of their length was left above the 
wood. Next, the heads were cut off with 
pliers, leaving a row of sharp points. 

By holding this stretcher as shown in one 
of the photographs and putting the nails into 
a portion of the cloth where the holes would 
not show after tacking, very great pressure 
could be exerted—far more than was possible 
with the hands alone. By nailing at the right- 
hand end of the stretcher first and then work- 
ing back to the last tacks driven, the cloth 
may be’ kent firm and even like a drumhead. 

As soon as the entire job is tacked, inspect 
the work foot by foot. Wherever a pucker 
occurs, remove one or more tacks with a 
screw driver, using great care to avoid tear- 
ing the cloth. Stretch such portions with 
the hands while your helper tacks in be- 
tween. 

Next use a pair of sharp shears—not a 
knife, as a slip of the latter may easily ruin 
the job—to cut off the excess cloth. Trim the 
cloth exactly even with the face of the wall to 
insure that sufficient remains so the tacks will 
hold at all times. Do not attempt to rip the 
cloth rather than cut it with the scissors. 

Tack the ceiling fixture area or register 
opening, placing the tacks so that they will 
be covered by the fixture canopy or ceiling 
register. Do not cut the cloth from the fix- 
ture opening at this stage, but wait until the 
sizing and calcimining are complete. 

Before decorating the ceiling cloth, either 
prepared sizing or glue may be used. For the 













EXPERIENCE 
PAUL SHEA 


OF SPRINGFIELD, N.J. 





Flawless Balloon Ceiling Conceals Badly Cracked Plaster 


(Continued from page 89) 


latter, soak a pound of sizing glue in an 
equal amount of cold water the night before 
starting the job; and the next morning cover 
with sufficient boiling hot water to make up a 
gallon of size. Stir until all glue is melted, and 
apply freely with either a 6-in. wall brush or 
a larger calcimine brush. The size will take 
hold better if used hot. It should be re- 
heated if necessary. A gallon will do for about 
250 sq. ft. of cloth. Have the floor well 
covered with building paper to prevent glue 
spots, which are rather hard to remove from 
varnish. The method of removing an acci- 
dental glue spot is to wet it with cold water 
and then wipe it off with a hot cloth. 

Let the ceiling dry overnight, during which 
time a shrinking movement takes place and 
most of the slack disappears. 

While the cloth is drying, apply the first 
coat of eggshell enamel, of the trim color used 
in the room, to the sections of cove molding 


Cash Paid 


FOR HINTS ON 
HOME REPAIRS 


WHENEVER you hit upon an ingenious, 
timesaving idea for making repairs or 
improvements about the house, you will 
find it profitable to send us a brief de- 
scription and photographs or sketches. 
Payment is made upon acceptance for 
all such material found available for 
publication. Address the Home Work- 
shop Department, Popular Science 
Monthly, 353 Fourth Avenue, New York. 

















so that after the ceiling is calcimined the 
next day the molding can immediately be put 
in place while the calcimine is drying. 

The calcimine or cold-water paint is gen- 
erally used at the rate of 6 pints of cold water 
to 5 lb. of calcimine. For balloon ceilings, 
however, this must be made much thinner, 
generally 11 pints of water to 5 lb. Add the 
dry powder to the cold water while stirring 
vigorously, and at the end strain through 
cheesecloth into another pail. 

When applying the cold-water paint, work 
in areas of from 12 to 18 in, square, leaving 
the margins rough or uneven. If possible, two 
men should do the work so that one com- 
pleted area across the room has no chance to 
become even partly dried before the second 
man starts across on the adjacent area. 

Brushes should be dipped only an inch into 
the pail, slapped against the inside face of the 
pail, and then immediately applied to a small 
area of the ceiling. 

As soon as the entire ceiling is finished, the 
cove molding should be square cut and nailed 
to two sides of the room. The two remaining 
moldings should be very carefully measured 
for exact length, mitered, and then sawed 
along the mitered line with a coping saw to 
make an exact fit before they are nailed into 
place. Due to the fact that the ceiling is wet, 
great care must be exercised to prevent spot- 
ting it with the fingers, but if such an acci- 
dent does occur, wipe the spot with a wet 
sponge and retouch carefully with thinned 
calcimine and a small clean brush. 

In two or three years, when the ceiling be- 
gins to show traces of discoloration, all that 
is necessary will be to wash it clean and leave 
for two years more. Then it must be washed 
and recoated with half-strength calcimine. 





SURE WISH I COULD BACK og 
OUT OF REHEARSAL Q 
TONIGHT -THESE ‘eo 
LOOK FIERCE! 















2 HAD THE BIG BLOSSOM IVE GOT 
BESIDE MY MOUTH - GOSH! IT 
WRTS EVERY TIME | BLOW 

& NOTE! ‘ 
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FOR GOODNESS SAKE 
PAUL - WHATS GOT 

INTO YOU LATELY-~I 
NEVER KNEW YOU 
TO SIT AROUND 

















‘OH - I'M ALL RIGHT, MUM- 

. ONLY, WELL-A GUY 

il) DOESN'T MUCH LIKE 

GOING AROUND WITH 

A PIMPLY FACE LIKE 
‘ 














I WONDER IF FLEISCHMANN'S YEAST WOULON'T 
HELP YOU? I'M GOING TO GET YOu SOmE — 
‘TS WHAT A SKIN DOCTOR TOLD LAURA 
TO EAT=- AND SHE SAID IT was 
WONDERFUL. x 














IT SURE 'S 
WONDERFUL IF 
IT REALLY WORK’ 

























THANKS -I TRIED MY 
DARNDEST — GEE - 
I SURE HOPE WE 
SOUNDED ALL RIGHT 
IN “THAT MIKE 


PAUL, YOU WERE 
SWELL - 1 NEVER 
HEARD YOU PLAY, 



























“THE WAY | LOOKED BE- 
FORE | took Fleischmann’s 
Yeast. | hated going any- 
where, my face was so says. 
broken out.” 








“Fleischmann’s Yeast sure 





Se, ALL READY, SON? 
wT DAD SAYS HELL 
IVE US OVER TO 
THAT RADIO 
AUDITION 


PAUL NOW—PIMPLES GONE 


cleared up my skin fine,” he 













0.K.- SAY MUM = THOSE 
YEAST CAKES ARE THE STUFR 
ALL RIGHT — LOOK - THERE'S ’ 

NOT A HICKIE LEFT - 















Clears up Adolescent Punples 


re ER the start of adolescence—from 
about 13 to 25—important glands de- 
velop. This disturbs the entire system. The 
skin gets oversensitive. Waste poisons in the 
blood irritate this sensitive skin. Pimples 
appear. Fleischmann’s Yeast helps to clear 
up pimples by clearing these 
skin irritants out of the 
blood. 

Eat 3 cakes a day—a cake 
about one-half hour before 
each meci—plain, or in a 
little water. Start now! 

Copyright, 1936, Standard Brands Ine, 
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LEARN DIESEL ENGINEERING 





WITH THIS NEW, EASY-TO-UNDERSTAND MANUAL 


previous knowledge of Diesel Engines. 





S72 
a c—. 


advanced types of engines. 


All about pressure, volume, speed, and heat. 
they are rated. 
econornies—air and other types of starters, etc. 


automobiles, ships, trains, and airplanes. 





costs, and other 
upon the 


beginning 


completeness and 


Here at last is a brand new book written for the man who has had no 
Takes you in easy-to-grasp 
stages right from the fundamental principles of the Diesel to the most 
Tells you in clear, non-technical language 
just how and why the Diesel operates—what happens in the cylinders. 
Various fuels and how 
Different types of Diesels, and their comparative 
Adapting the Diesel to 
How you can take advantage | 
of the many opportunities that Diesel Engineering offers. 


The A B C’S OF DIESEL ENGINES is profusely illustrated from | 


including useful tables, reference data, 
the Diesel-minded man. 


this great book. Prepared by the 


to end, 
invaluable to 
accuracy of 


information 


operating | 
You can depend | 
editors 


of Popular Science Monthly from the very latest 1936 material, it’s guaranteed to be up- 


to-the-minute in 


every respect. 320 pages, 21 chapters. Full cloth bound. 


Tear off | 


and mail the coupon TODAY and we will send your copy C.O.D. for only $3.00, plus a 
few cents postage. 





OTHER POPULAR SCIENCE BOOKS JUST PUBLISHED 






























































DECORATIVE | WOOD CARVING 

METAL WORK woop AND WHITTLING 

NG Working in wood is the 

A brand new manual Tr om nd most fascinating and en- 

that IIs i sean tae / ’ joyable of all hobbies. This 

iat tells in easy-to-ur i] new practical handbook 

derstand language how aca starts with the simplest 

to make useful metal kinds of wood carving and 

osticien i : } ; shows you _ step-by-step, 

articles in your home » how to become expert. How 

workshop with simple to carve figures of men, 

tools. How to do inlaying, spinning, animals, birds, with simple hand-tools. Chip 

S : tel ae ee lat , end carving, incising, level surface carving, re- 

cutting, etching, joining, plating anc lief carving, explained with instructions and 

finishing. How to make jewelry, nov diagrams. How to carve furniture, orna- 

elties, candle sticks, ash trays, lamps, hard- ments, frames, jewelry boxes, trays, treas- 

ware, and other useful metal articles. Full ure chests, etc. Every branch of carving and 

cloth bound, fully illustrated, 252 pages, whittling is included. Fully illustrated, 265 
$2.00 pages, full cloth bound, $2.00. 








4m 
electroplating 














Beaty 


illustrations, 
branches. 


with contrasting metals—obtain unusual finishes with chemical coloring. 
diagrams, 
260 pages, 


ALL YOU NEED TO KNOW ABOUT ELECTROPLATING 
NOW IN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this book tells you how to utilize 
many odds and ends to build a complete home electroplating work 
Instructions, pictures, and diagrams show how easy you can 
do copper, nickel, chromium, silver and gold plating. How you can 
plate household or automobile fixtures, hardware, tools, silverware, 
ornaments, clocks, watches, bracelets, rings, metal parts of all kinds. 
How to do lacquering, inlaying, overlaying, etching. How to plate 
Scores of 
make it easy to do electroplating in all its 
full cloth bound, 


shop. 


and pictures 


fully illustrated, $2.00. 





made model rf 
box car, 
baggage, 
turn out hre 
install a block 


lers, 





A NEW MANUAL FOR MODEL RAILROAD FANS 


A practical handbook that shows how to lay out and operate a home- 
ailroad. 
gondola, 


refrigerator, tank, hopper, daycoach, pullman, 
observation car and Atlantic type locomotive. How to 
boxes, boilers, and wheels in your own shop. How to 


make an illuminated dispatcher’s track diagram. 


relays, etc. 





Easy-to-follow instructions for building a 





How to build and 
remote train control, automatic coup- J 
full cloth bound, $2.00 





signal system, 
225 pages, fully illustrated, 




















MAIL THIS 
COUPON TO 
ORDER ANY 
OF THESE 
NEW BOOKS 


Popular Science Monthly, Dept. 37 


353 Fourth Avenue, New York, N. Y. 

Please send me the books I have checked. I will pay the postman 

the prices shown below, plus a few cents postage in FULL P 

MENT. I have the privilege of returning these books within ten 

days and you will refund my money in full. 
Diesel Engines... . .$3.00 Electroplating 
Model Railways $2.00 Decorative Metal Work.... 

Wood Carving and Whittling. .. .$2.00 


lf vou prefer to send your remittance now we pay postage 


Name 


Address 


Os, 


City State snesenientetesseseaie | 
Orders from outside U. S. must be accompanied by cash 
sith taeiteac ect staal naa iptiailais daaatdadaiais dlp daaeidiatieal 
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CARPENTER’S BOXES 


(Continued from page 93) 

glued and nailed to each other through the 
separating shims, anchor them solidly. Nail 
the stiffening bar at the ends and to the outer 
supports. 

To prevent the saws from falling out when 
the lid is closed, make the notched lock shown. 
This is arranged so that the upper front notch 
meshes with a notch in the bar, while the low- 
er end is held by a curved cleat. Snapped 
around against the spring of the saw blades, 
as in the illustrations, it holds the saws safe- 
be turned sidewise and removed 
with ease, entirely out of the way of the saws. 

The photographs show the general arrange- 
ment of the tools, and the drawings give a 
variety of suggestions as to hooks and turn 
buttous to hold them. Use your own ingenui- 
ty in adapting the ideas to the tools you wish 
to carry. The level, carried under the top by 


ly; yet it can 





The interior of the box for finishing tools 
also has space forsmall hardware and supplies 


two end supports, is prevented from jogging 
out when the box is closed by lid cleats that 
project and touch the level edge. 

The carrying lugs are attached with flathead 
machine screws with the nuts and washers in- 
side. Project them in front enough to center 
the carrying handle about over the box center. 

The box for finishing tools has two doors, 
each carrying trays for displaying bits and 
other slender tools. Any desired arrangement of 
trays may be used, either as in the photograph 
or as suggested in the drawings. Note the an- 
gles of the tray ends—so made to clear the 
stops when the door is being opened. As rab- 
beted hanging stiles are used, filling out the 
front corners of the box, the tray bottoms are 
notched to clear them. Use brads driven into 
the bottoms to separate the tools. 

Put a stiffening partition near the center of 
the box to brace the fixed front. Glue and 
brad projecting plywood strips to the edges of 
this fixed center front to act as door stops. 
It will be seen from the photographs that I 
carry a so-called “forty-five” combination 
plane in the left compartment against the par- 
tition, while a sawhorse vise occupies the 
space to the left of it. Above, but low enough 
to clear the tray, is a drawing knife supported 
on a large turn button. A back saw and a car- 
riage rabbet plane lie on the bottom. I carry 
a smoothing plane on a shelf beneath the up- 
per tray on the door at the right, while below 
is space for a router. 

There is considerable space left over in this 
arrangement, but this is an advantage. There 
is room for a new tool or two, and shelves for 
extra supplies are added. There are many 
times on the job where a little cold-water 
putty, plaster of Paris, or a private assortment 
of brads, screws, and corrugated fasteners 
come in handy, and indeed may be the means 
of saving a man’s job in these days when 
speed is the watchword. 
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INSTALLING NEW TYPE 
OF KITCHEN LIGHT 


(Continued from page go) 


gas pipe with an insulating joint serves as the 
fixture hanger. 

The fixture bar supplied with the new unit 
is secured to the box by using a 3-in. lock nut 
on the box stud, as shown. If there is a gas 
pipe at the outlet, the insulating joint is re- 
moved and a gas cap, well filled with white 
lead or thick paint, is used instead of the lock 
nut. The fixture bar is first placed on the end 
of the pipe so it will be back of the cap. 


HE porcelain ceiling piece or holder is 

now ready to be installed. The ends of 
the wires that are attached to the socket of 
the holder should be cleaned with the knife for 
a distance of about an inch, until the copper 
strands are bright and clean. The white or 
tracer-marked wire is twisted on the outlet 
wire that has a white covering, and the black 
fixture wire goes on the black outlet wire. 
Turn the ends of the joint over like a loop 
after twisting the wires tightly, so the sharp 
wires will not come through the tape. 

The joints are then soldered. Soldering 
paste or flux is first applied, and solder is 
flowed on by means of an alcohol blowtorch 
or a soldering iron. Some paper laid in the 
top of the fixture will prevent excess solder 
and flux from dropping on it or the wires. 

The next step is to tape the joints. To 
many this might mean simply wrapping some 
friction tape on them. On the contrary, the 
taping of joints cannot be too carefully done. 
The first application is that of rubber splicing 
compound, sold in rolls like friction tape. The 
cloth covering is first removed from a piece 
of compound 2 or 3 in. long, and the rubber 
stretched a bit. The piece is then tightly 
wrapped on the pigtail joint, as it is called by 
electricians. Take care to turn over the ends 
of the wrapping so the joint will be protected 
at that point. A piece of friction tape 6 or 8 
in. long is now pulled off a roll, and this is 
wrapped on over the rubber compound. Turn 
over the ends as before to give maximum pro- 
tection. There is little chance of such joints’ 
causing trouble when they are folded up 
tightly and pushed into the rather small space 
in the top of the holder. 


F ANY of the plastering is broken around 

the outlet, it should be patched with patch- 
ing plaster or plaster of Paris. The box should 
be tightly plastered in with no opening any- 
where around its circumference. A _ small 
trowel will be found most convenient for this 
work. Take care not to extend the repair work 
if possible, beyond the distance covered by 
the new fixture. 

With this work completed, the wires and 
joints are carefully placed in a sort of cir- 
cular form and pushed up to the outlet box. 
The holder is secured to the ceiling with the 
two 8-32 machine screws supplied with it. 
These enter tapped holes in the ends of the 
fixture bar. Use a long, rather slim screw 
driver to tighten the screws gradually, first 
taking up on one and then on the other, until 
the fixture is clamped against the ceiling. 

The globe is fastened to the holder by three 
thumb screws in the usual way. If there is a 
wall switch for the room or if you are willing 
to wire one in, which is highly recommended, 
the pull cord may be eliminated. 


PRINTING WEAK PHOTO FILMS 


To MAKE good prints from weak photo- 
graphic negatives, give a slightly longer ex- 
posure and develop as long as possible. After 
fixing and washing the prints, soak them in 
the following solution until the high lights be- 
come blue: Potassium iodide, 160 grains; 
iodine crystals, 16 grains; water, 4+ oz. Re- 
move the blue cast by replacing the prints in 
the fixing bath—kK. M. 


















































































DELTA Mfg. Co. 





Name ... 
600-634 E. Vienna Avenue Address 
Milwaukee, Wisconsin City 


NEW 14-in. BAND SAW 


The previous Delta 14-inch Band Saw was a 
revolutionary new tool in its field. Now, Delta 
offers a new 14-inch Band Saw with still further 
improvements and refinements making it still 
more convenient, more rigid and safer to use. 
In this new model, both wheels are completely 
enclosed. Controls for the lower guide adjust- 
ments are brought out to the front of the table, 
so that the operator can make the final adjust- 
ments while the machine is running without 
having his hands anywhere near the blade. There 
are new heavy duty trunnions spaced far apart 
to give utmost rigidity to the table (a patented 
feature). For the full details see the 1937 Delta 
Catalog. 


NEW TOOLS—NEW IMPROVEMENTS 
IN 1937 DELTA LINE 


This year Delta offers many new tools and fea- 
tures of interest including: 

A remarkable NEW Belt Sander; Revolu- 
tionary NEW 17” Drill Presses; a NEW Pre- 
cision 4” Jointer; a NEW Precision 11” 
Drill Press; Improved 14” Drill Presses; 
Improved Combination Units; NEW Tapping 
Attachments; NEW Shaper Cutter-head; 
NEW Tenoning Collars; NEW Belt-Drive 
Buffer; NEW Belt Guards and Improved 
Safety Features. 


Send for CATALOG 


And also the New 32-page book No. 3 of “Practical 
Delta Projects” crowded with new and “out of the 
ordinary” things to make—with many photographs, 
working drawings, and easy-to-understand illustrations. 
Every craftsman should have this book. Send 10c with 
coupon for Delta Project Book No. 8. 1937 Delta 
Catalog mailed postpaid. 


DELTA MANUFACTURING CO. Dept. B337 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10c (stamps or coin) for which please send me 
one copy of the new 1937 Book No. 3 of ‘Practical 
Delta Projects.’’ Also place me on your mailing list to 
receive 1937 Delta catalog of quality motor-driven tools. 
I am interested in Delta Tools for 

Home Shop Industrial Use 0 School Shop 0 
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BUILD Boucher MODELS 








FLOOR ENAMEL 


For smooth, colorful, waterproof floors. It applies 
easily. Self smoothing. Dries quickly. Withstands 
abuse on wood floors, cement or pattern-worn 
linoleum. Makes floors easy toclean. Popular colors. 


Write Dept. 741 for booklet in natural colors, Free. 
BOSTON VARNISH COMPANY, Everet# Station, Boston, Mass 
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Producing the best since 1905 
62 different models can be made from WORLDS CHEAPEST MOTOR 
toucher Kits, from the old Viking TRANSPORTATION 

Ship up to the present day Warships, 
Liners, Racing Yachts, working model |Newest ride thrill! Sweeping the 
Motor Boats, etc; in real $@. nation! 30mi. perhour! 100mi.ona 
scale. Complete Kits Priced UP |gallonof gas! Almostascomfort- ~-4¢ 
A full assortment of Fittings and able, convenientas auto, 1/10th 
Supplies, Motors, ete. Everything for |the, operating cost. Won- 
a Ship Model. For 25e we will send |derful for oe me school, 
you 2 beautifully illustrated books |4eliveries, business. Saves 
**Hobby’’ & ‘Scale Models of Famous |engine. 12’ x3 


WRITE TODAY for Free Booklet, Photos, Complete Detaiis! 


























walking...time. Easy to ride...park. Genuine Cushman Husky 4-cycle 
é , ‘x ’ balloon air tires Channel steel frame. Double steer 
Ships. ing head. Drum brake. Clutch. Hand throttle. Large cushioned seat 


THE CUSHMAN MOTOR WORKS, Dept. 41, Lincoln, Nebr. 





STRONGEST PADLOCK 


ever built! 
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L'PAGE’S GLUE 
READY TO USE 
... INSTANTLY! 


No preliminary weighing, soaking or 
heating is required. LePage’s Liquid 
Glue is always ready for immediate 
use. Experienced craftsmen find it in- 
dispensable for welding joints, rein- 
forcing nails and screws, filling small 
cracks and nail holes. Ideal for ve- 
neering and inlaying. LePaged joints 
are as permanent as the wood it 
joins. You can get LePage’s Liquid 
Glue at all hardware and drug stores 
in tube, bottle or can. Ask for it next 
time you are in the store. LePage’s 
Laboratories and Factory, 


Adhesives, 
Gloucester, Massachusetts. 
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EFFICIENCY in milling depends a great 

a deal on the arbor. If it’s sprung 003 
in. and worn another 002 in., both machine 
and cutter are up against it. 

Before driving in taper pins, always oil 
them to prevent them from becoming rusted 
in place. 

Save discarded screw-slotting cutters and 
use them in gangs for spacers, or to fill in 
bolts for odd strapping jobs. 





| To obtain a mirror-finish reamed hole in 
brass or bronze, stone the corners of the 
reamer to a 1/l16-in. radius and float care- 
fully by first slightly chamfering the edge of 
the bore. Of course, the reamer must be 
correctly ground to start with. 


Don’t forget that some machine parts 
which are exposed to wear can be made of 
cheap steel, then chromium plated, and an- 
swer the purpose fully as well at one-third 
the former cost. 

To thread a hole accurately by hand, grind 
down a section of a discarded tap to the drill 
diameter, chamfer, and cut three or four full 
threads before using the good tap. 


ELECTRIC TIMER TO JOG 
YOUR MEMORY 


(Continued from page 85) 


same outside diameter as the ring. The inside 
diameter of the cardboard ring, however, is 
slightly more than that of the wooden ring, 
and, when glued in place, it leaves a rabbet to 
receive and support the glass crystal protect- 
ing the clock’s face 

The glass is held in the rabbet by a ring of 
thin sheet brass, which may be cut out with 
shears and attached to the wooden ring with 
six very small screws, the heads of which 
should be countersunk to preserve the smooth 
surface of the brass. (If a lathe is available, 
the wooden ring may have the rabbet turned 
in it, and the brass ring may be cut on a 
wooden faceplate, instead of being cut with 
shears. ) 

This brass facing not only secures the glass, 





but serves as an electrical conductor. The 
perspective circuit diagram shows the conduc- 
tor ring, the switch or silencer, the battery 
cells, the buzzer, and the sheet brass and wire 
leads or connections. The circuit is normally 
open, of course 

The bent brass contact member, which is 
attached to the conductor ring, is brushed by 
the minute hand of the clock to close the cir- 
cuit at any time within one hour, but for ex- 
tending this period to two hours, another de- 
vice has been developed. This comprises a 
swinging shield member, of insulating mate- 
rial, mounted as shown on a small shaft ex- 
tending through the wooden ring and occupy- 
ing a position directly back of the brass con- 





of a knob to a position where it prevents the 
moving minute hand from touching the brass 
contact. Instead, the minute hand is carried 
under and around the brass contact, thus de- 
laying the making of a contact until the second 
complete round of the minute hand. Since 
the shield was moved out of the way the first 
time the hand passed, the hand now brushes 
the brass contact, and the desired call is 
sounded. 


HE conductor ring is turned bodily anti- 
clockwise to bring the contact member 
opposite the time on the clock dial at which 
a call is desired. The ring should be lightly 


pressed against the clock while turning it. The 
setting operation automatically swings the 


switch or silencer upward (by friction con- 
tact) and in so doing puts the electric circuit 
in readiness to set off the buzzer when the 
minute hand engagés the contact element. 
This upward movement of the silencer simul- 
taneously with the setting operation is of im- 
portance because it leaves the operator only 
one thing to do, which is to turn the conduc- 
tor ring. After the signal has been sounded, 
the silencer is pushed down by hand to break 
the circuit. Before using the clock, be sure to 
wind it fully. 

Two short wires will be noticed in the 
drawing protruding from the clock case. These 
may be connected by small clips with long 
circuit wires extending to a suitable electric 
switch, if desired. One of the wires is attached 
to the battery lead in place of the buzzer wire 
(which may be disconnected), and the other 
wire is grounded to the clock. 

How to make a switch is another story, but 
the author uses a homemade one operated by 
the timing element and the dry-cell battery 
of the clock. This can turn on electric lights, 
set the dampers of a heating plant, or start a 
radio set which has been previously tuned to 
the desired station. Many similar arrange- 
ments are possible. 

A Satisfactory finish for the clock attach- 
ment is a dark brown stain for the wood por- 
tion, and a brown oxidized finish for ull the 
brass parts, including screws and hooks. Any 
plating concern can finish the metal parts at 
a moderate cost. 

For the benefit of those who prefer to use 
a more modern and beautiful clock than the 
one illustrated, a small drawing has been 
added. With this type of clock, a smaller base- 
board may be used, and the battery cells are 
placed in a compartment underneath the clock 
instead of behind it. The principle of opera- 
tion is practically unchanged. One important 
difference, however, is that the operating ring 
is narrower, its outside diameter being the 
same as that of the clock case, and the brass 








How to modify the design and improve the ap- 
pearance if a modern alarm clock is available 


conductor and glass-securing ring is made cup- 


shaped by a metal-spinning operation. By 
this means the brass facing on the wooden 
ring is extended over the outer edge of the 


ring on which it fits closely and is of a width 
sufficient to reach over the front edge of the 
clock, thereby constituting a substitute for the 
guide pins. It is secured on the wooden ring 
by three or four small wood screws. The fin- 
ish of the metal parts of this clock should be 








tact member. To extend the time to more nickel or chromium instead of oxidized in or- 
than one hour, the shield is moved by means der to carry out the modern effect 
a 
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COMPLETE PLANS 


FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN free 









MAKE $30 TO $40 A WEEK 


Our free plans show you how to build a successful business of 
your own sharpening lawnmowers, Positively no experience 
necessary. Most men average from $30 to $40 a week. J. B 
Van Dien writes: ‘‘Some weeks I earned $40 a week with my 
Ideal just as a side line.’” H. Greenlau writes: “‘In May I 
sharpened over 200 mowers at $1.00 each.’’ Niles C. Race 
writes: ‘‘I have sharpened 785 mowers at $1.00 each.”’ 
Makes old, dull lawnmowers cut like 


new. Mowers run easier, stay sharp 
longer—customers come back year aft- 
er year. Start right at home. Attach 
the Ideal toyour lamp socket. Sharp- 
ens any make of mower in 15 to 20 
minutes—you get $1.00 to $1.50. 
Attachments for grinding skates, 
grass hears, hedge shears, 
sickle cythes, axe etc 
Send Post Card for 
FREE CATALOG 
and Complete Plans 
THE FATE-ROOT-HEATH CO. 
537 Bell St., Plymouth, Ohio 


















18" SHIP MODELS 


Kitincludesallma- 
terials for building $] 50 
hull, rigging, fit- 

tings also clear postpaid 
full-sizeddrawingsforyour 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
rder now. Catalog lic. 


ROY HANCOCK 
Build a model like this. 2228. Deugias Ave., Portsmouth, Va. 











Build Your Own 


Wind Driven Light Plant 


from old auto generator. We show you how. 

Make money building for others. Light your 
FREE buildings, play radio, operate washing machine 
Lights and other motors. Dime brings complete plans 

and 37 catalog. Over 50 other changes for 
6-12-32 and 110 volt plants. Satisfaction guar- 
anteed. Write today. 


LEJAY MFG. CO., 1423 W. Lake St., Minneapolis, Minn. 








30-Pc. Radio Experimenters Kit 


A wonderful assortment for the beginner in radio. Can be used in 
hundreds of easy hook-ups. Kit includes variable trimmer Condenser, 
grid-leak, grid condenser, three 4-prong sockets, two 
5-prong sockets, one 7-prong socket, threeassorted re- BS 00 
sistors, two assorted condensers, one lattice-wound 
find-all coil, one find-all r.f. choke, connection clips, Post- 
hook-up wire, etc. Retail value of separate items $5. paid 
Special combination price 
§ With every Assortment Kit, we wil! include a genuine 
® RCA Tube and a practical hook-up showing how to use 
it. If you wish Tube and diagram alone without the kit send 25c and 
tube will be sent postpaid. 


ALLIED ENGINEERING INSTITUTE 
Dept. EX-3, 98 Park Place, New York 





INDUSTRY will have only depend- 
able clamps, correctly designed and 
honestly made. That is why industry 
buys these clamps by name. Be smart. 
Take only clamps stamped ‘‘Jorgen- 
sen’’ or ‘‘Pony’’. 





Pony Miniatures 
Standard and 
special types 
fre 12¢ to 2 
each—1 










f. Your dealer or send $1 


and pay postman balance. 





Catalog FREE 


Adjustable Clamp Co. 
“*The Clamp Folks’’ 
408 N. Ashiand Ave., Chicago, U.S.A. 


Pony No. 50 Fittings go on ordinary 
“y a Makes clamps ofany length. 
» Jorgensen Send $2.00—new low price—plus 
crews grip at all postage (6 Ibs.) for Fit- 

les, never slip _ tings for 2 Pony 

or loosen. All sizes. 50 

Send $3.20 plus post No. 50 Clamps. 

age Ibs.) for 2 K 


7 2 No. 1 aname —< 
Handscrews—open 6°’. Ff - 


2’? cap. Not 
toys but fine 
tools with 100 
uses. 
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CABINET FOR FILING 
MICROSCOPE SLIDES 


(Continued from page 81) 


plugged with wood composition or small pegs. 

The back and the door are next cut and 
fitted. In fitting the back, which is approx- 
imately 734 by 7% in., remember to cut the 
mortise for the angle iron. 

Coat the inside of the cabinet back of the 
front line of the drawer slides with linseed 
oil to insure good waterproofing. Do not 
oil the inside of the door or the part of the 
cabinet that will be visible outside of the 
drawers. For these parts and for the out- 
side, you can use a dark water stain. Five 
or six coats of thin, clear shellac are applied, 
irregularities being removed with sandpaper. 

Drawers. Make ten fronts 3% by % by 7% 
in. At the rear of the bottom edge, cut a 
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DETAIL OF A 
SINGLE DRAWER 


One of the drawers with its twenty-four sub- 
divisions, and dimensioned top and side views 


rabbet across the entire edge, % in. deep and 
3/16 in. toward the front. The thickness of 
the drawer bottom is % in., and the 3/16 in. 
allows space for nailing the bottom to the 
front. Next, from a suitably large piece of 
1g-in. composition board, cut ten pieces 71%4 
by 16 in. Then use five %-in. wire nails driven 
in a slanting direction to attach the bottoms 
to the wood fronts. ° 

From whitewood '% in. square, cut the 
sides, ends, and center partitions of each 
drawer. Using 5/16-in. nails, glue and tack 
through the composition board into the wood 
strips. Do not countersink these nails. Cut 
and fasten strips of whitewood % in. deep 
and 3/16 in. wide for the small individual 
partitions, which will make the filing spaces 
1% by 3% in., or slightly longer and wider 
than a standard 1 by 3-in. slide. To secure 
the front, drill small holes through it into 
the sides and drive 4-in. wire nails through, 
countersinking them and filling the holes. 
These nails are likely to split the side parti- 
tions unless a small clamp is tightened on the 
partitions from top to bottom while driving 
them. 

After sandpapering the drawers, screw small 
5/16-in. brass knobs in the exact center of 
each drawer front. Stain all visible parts of 
the drawers. The bottoms néed no.stain and 
only one coat of shellac. Three coats of 
shellac are enough for the inside and the front. 
Rubber feet and a 5-in. brass door knob and 
escutcheon finish the job. 
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o Cgight RADIO 


orFeRS NEWEST FEATURES 


AT LOWEST PRICES / 


AS 
38 MODELS By T0 | e TUBES ry pt 


The amazing new 1937 Knight Radios offer you 
more brilliant performance, finer tone, greater 
beauty and new exclusive features—at sensa- 
tionally low prices. New Giant Magna-Span 
Dials for quicker, easier, more accurate tuning 
on every band; mighty Vita-Tone Super-Dynamic 
Speakers for fuller, richer tone qualities—gen- 
uine life-like fidelity!—Perfected metal tubes, 
Flywheel Tuning, ‘“‘Electric Eye,’’ and latest 
“‘tone-conditioned”’ cabinets. 38 great models 

every one COMPLETE with tubes and cabinet— 
starting at $8.45. All-Wave, Dual-Wave, Short- 
Wave, AC, AC-DC, 6 Volt, 32 Volt, battery and 
auto sets—there’s a 1937 Knight for every purse 
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833 W. Jackson Bivd. Dept. 7-C 
Chicago, Il. t 
C) Rush me a Free Copy of 1937 ALLIED Catalog. 

C) Send mo Free Parts List fO0.............cccccescccsssssessessoree i 
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ALL’ VEGETABLE 
CORRECTIVE 
Makes Them 
Feel So Alive 

, FOLKS just can’t 

believe what an 
amazing difference there is in the way they feel 
after using a natural, all-vegetable laxative 
that really cleanses their system the way na- 

ture intended. But all around you people, mil- 

lions of them, know how Nature’s Remedy (NR 

Tablets) rids them of draggy headaches, colds, 

upset stomach, when caused by sluggish bowels. 

See for yourself. Know what it means to use a 

purely vegetable laxative. See how gently and 

naturally it works, leaving you feeling refreshed 


and alive. Get a box 
TO-NICHT 


of NRs—25 tablets 
only 25 cents at any TOMORROW ALRICHT 


drugstore. 


FREE: 













color 1937 Calendar-Thermometer. A 
send tar 
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BONNEY 
TOOLS 


are the 


finest 


that money can buy 














BONNEY D3 SOCKET WRENCH SET 
© compact set of 16 plated and polished 
a | 


Vanadium steel double- 
hexagon Sockets, 4" to 144” and 15” 

Hinge’ Handle with cross handle, in 
enameled metal box. Ask your Jobber, 
or mail a card for Catalog “M.”” Bonney 


Forge & Tool Works, Allentown Penna. 
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if you think a black, tarry, sludge- 
filled oil will do the same lubricating 
job as the clean high-grade oil you 
originally put in your crankease, 
youre an optimist. 

Those manufacturers who protect 
their engines with a Purolator Oil 
Filter don’t think so, and if you have 
an oil filter on your car you should 
keep it in service. 

For thousands of miles the Purola- 
tor keeps the oil stream so clean and 
effective that it even retains its color. 





But in time the Purolator becomes 
filled with the sludge and grit and 
dirt and hard earbon that finds its 
way into every engine. It must be 
renewed and every service gar- 


age is prepared to attend to this for 
you in a very few minutes. 

Don't neglect this important mat- 
ter. Check the condition of your oil 
with your favorite station attendant. 


Hell know. Motor Improvements. 
Inc.. Newark, N. J., makers of 
Purolator, the oil filter on your mo- 
tor car. 
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SOLUTION MAKES GLASS 
EASIER TO WORK 


LASS may readily be filed, bored, or even 

sawed with a fine-tooth hack saw if the 
following solution is mixed for use as a cut- 
ting fluid: 2 oz. pulverized camphor, 6 drams 
sulphuric ether, and enough oil of turpentine 
to fill a 6-oz. bottle. 

To bore holes, first drill and ream a hole of 
the desired size in a flat piece of fiber, and 
fasten the fiber to the glass by means of seal- 
ing wax with the hole over the correct spot. 

short length of brass tubing of the proper 
size for a running fit in the fiber is provided 
with shank to fit the chuck of the drill 
press. An opening is made in one side of the 
tube a little above its lower end, as shown. 
If the bottom of the tube is notched, thick 
glass can be cut more easily. 

Place the glass on the table with the jig at- 
tached and with a piece of thin wood or card- 
board beneath. About a spoonful of ordinary 
silicon-carbide abrasive powder then 
poured into the opening in the side of the tube 
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Glass-boring tool with opening through which 
the abrasive and cutting fluid are injected 
after the tube has been lowered to the top of 
the fiber. Start the press slowly and pour 
some of the special solution in through the 
hole as the boring begins. In a surprisingly 
short time, the hole will be ground through. 
When the tube is removed, a blank of the 
glass will be found inside, and the opening in 
the tube enables it to be pushed out from 
above. Disks of any size may be made in this 
way for microscope work, lenses, and the like. 


windows that are cracked are 
repaired by drilling a 


Large show 
sometimes temporarily 


hole in the glass and applying washers or a 
brace behind the fracture. To drill such a 
hole, use the cutting tube in a small breast 
drill. Fill the tube about one-third full of the 
solution and abrasive material, and cover the 
opening with tape 

In model work it is sometime desirable to 


fit irregular places with glass, and this may 
be easily accomplished by wetting a file with 
the solution—a bastard file for thick glass and 


a mill file or similar cut for thin. To saw 
glass, place a thin board on each side of the 
piece to be cut and use a slow stroke, keeping 
the fine teeth of the blade wet with the solu- 
tion—GeEorcE J. Murpock 


IODINE USED TO TINT SHELLAC 


WHEN it is desired to give a small piece of 
woodwork a quick finish without the trouble 
of staining it, white shellac can be used, tinted 

pleasing color with a few drops of tincture 


of iodine from the family medicine cabinet. 
Iodine is sometimes used alone as an emer- 
gency stain for concealing scratches on dark 


furniture —C. L 
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BOICE-CRANE 
5 SPEED 
DRILL PRESSES 


A Super-Drill of 5 speed 
range for all purpose 

















wood and metal drilling. TILT 
Also an extremely prac- ARBOR 
tical and efficient Shap- SAWS 
er, Mortiser, Drum-Sand- 

er, Router, Carver,Grind- e 

er, and Plug-Cutter. JOINTERS 
A most versatile and . 


economical power tool. 


Plenty of new fea- 
tures that mean bet 






ter value, and better o 
performance. Our new, JIG 
quick shift belt mecha- SAWS 
nism is an exclusive 
Boice-Crane feature. e 
LATHES 
e 
ee SANDERS 
o 
1937 PLANERS 
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BOICE-CRANE CO. DEPT. PS 3M TOLEDO, OHIO 









findl SLECTRIC 
ARC WELDER 


Works Off Any 
Storage Battery or 
Ordinary Light Socket 
This new electric arc welder is 
made possible by the invention of a 
low voltage carbon Auto batteries 
may be used without removing 
car. 
headlight bulbs. Broken 
simply melted together by 
hot electric arc, in just 
onds. Produces about 

7000 degrees heat. 


Hottest Flame Known 


on Melts iron and steel instantly. Welds 
“fenders, radiators, holes in bodies, 


Ay: cans, tanks, brazes broken cast- 
in many operations. og 


ings. Works on “anything iron, steel, 
brass, copper, tin or galvanized metal 
money back guarantee by a re- 
sponsible firm. 


Permanent repairs made for al- 
2229-CD 
CALUMET AVE., 


most nothing. Used by factories 
CHICAGO, ILL. 
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to sell mechan- 






































in the history of gas 
as a motor ever 
t low a price 
; acclaimed 
eering triumpt 
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gnersand engineers 
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nic researc? 
for amazing 
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- FREE 


fished ,mount- 
agjed fly wheel 
with every 

motor! 













< 1¢ for boat 
§ Andlookat all these extra features! Easy 
$ tarting—just a twist of the wrist. Steady 
50 runniag—runs 27 minutes on ounce of gas 
3 Precision, replace “at c viinder and Pis 
ton Lapped. la haft 








rr uniature motor. 
bearing surface 





bronze. 1/5 he 
farnous motor complete, rle 
Tested and run before s performance guarar 
teed. No oil, gas or batteries included, Only $12.50.Or send 


be ‘s ‘i astrated Catalog 


H.Q. MODEL AIRPLANE co. 
854 — 149th St. Dept. S New York, N. Y. 


one ‘AccRADIO 


OWN ca 1TUBE 

WORLD WIDE 

Haven’ t youalways wanteda Real, Powerful 
lio Receiver, all your own? A Short and 


1¢ Waveset that will actually bring in for- 
fromall parts of the World, po 
Ss, airplanes, ay” urs. etc as well 
our local stations CE Radios give 

G 7U ‘ARANTEED RE SUI ts Thousands now 

in use. Amazing performance! Will bring in 
stations many a $60.00 r adic o can't get! NOW 
the world famous ACE Construction Kits are 
priced solow thatanyone can afford one !'Foronly 
$1.55 we send you postpaid, an attractive heavy 
s-panel andevery partneeded tobuilda 
































me tal cha: i 
powerful onetubereceiver. Nota feeblecrystal set 
Worksontwoinexpensivedry batteries. Later,you 
can change your set into the two tube battery or 
All-Electric setat special low cost. Yougeta va 
uable radio education by wiring it yourself from 


our clear diagrams. It's easy for even a child! 
st a few simple connectio: vr Se nd. today for 
complete one tube kit only $ nore 


po ower and volume buy the two TUBE’ Re 


eiver Kit $ 
ALL ELECTRIC Two tube house cur 
rent set. Nobatteries 
needed. Works on 105-125 voit AC or DC 
line. ¢ vomplete sonetruc tionkitonly. $3.00 
aw? f “" an attachment! 


YRDER N ot a. to 
Kits wired 78¢ © Te, aoe en Double Phones $1.25 
ACE RADIO. LABORATORIES Dest. 03, ena City 
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HOW TO SHRINK DENTS 
IN AUTO BODIES 


HEN a dent is made in a piece of sheet 

steel, such as an auto body, the metal is 

stretched. The only way the damage may be 

repaired is by shrinking the metal to its orig- 

inal condition. This may be readily accom- 
plished with the acetylene torch, a smooth- 
faced copper hammer, and a block of steel. 

Place a small tip in the torch and adjust to 

a neutral flame. Starting at the outside edge 






TO SHR NK | 
STRETCHED! 
TOP MEMBER! 











Diagrams show method for removing dent or 
straightening out a stretched angle piece 











of the dent, heat a small spot (about the size 
of a dime) red hot and at once place the 
smooth steel block below and strike the hot 
spot a sharp blow with the hammer, taking 
care to strike the spot squarely. Repeat this 
operation, allowing each spot to overlap 
slightly the one before. In this way follow 
around the dent. When the first circuit is 
completed, repeat with a second circle inside 
and just overlapping the other circles. Com- 
plete this circuit and continue until the center 
of the dent is reached —W. C. CHENEY. 


LEAKY SHINGLE ROOFS 


(Continued from page go) 


and any water that is still flowing down is 
forced to back up until it works under the 
shingles and into the building. Ceiling insula- 
tion, of course, will help to some degree, but 
is not sufficient in itself to effect a complete 
cure 

The shingles should be removed for a strip 
of about 3 ft. 6 in. all along the edge of the 
roof, or from a still wider strip if the over- 
hang is greater than usual. Should the 
shingles be laid on shingle lath or on spaced 
sheathing, it will have to be removed also 
and this portion of the roof boarded up sol- 
idly to afford a good bed. A strip of roll 
roofing is now laid on the exposed portion 
of the roof. A generous coat of asphalt roof 
“dope” or cement (of brushing weight) is 
applied to the roofing material, and the 
shingles are then relaid. 

While the finished job has the appearance 
of normal shingling, it offers an undersurface 
completely sealed to water. The asphalt ce- 
ment on which the shingles are laid has the 
effect of sealing even the shingle nails them- 
selves. 

It is sometimes desirable and even impera- 
tive for economic reasons to use up some of 
the old shingles on a job of this kind. Often 
when reshingling a house, for example, many 
of the old shingles are found to be in good 
shape, and throwing them away seems to be 
extravagantly wasteful. The usual procedure 
is to lay them as far as they will go and then 
use new, but it is better to have alternate 
courses of new and old shingles. This insures 
more protection and longer life. The old ones 
should be laid with the previously weathered 
side down. They will lie flatter this way, be- 
cause of the slight curve they developed in 
their old position. Furthermore, the exposed 
portion will match the new shingles much 
better —R. O. LissaAMAN. 


SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 
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Weak, Rundown, Pale 





As a result of tests covering thousands of cases of 
sktnniness, weakness, poor blood and a rundown con- 
dition-—many leading authorities now agree that 
very frequently the trouble may be traced to iodine 
starved glands. Often these glands, controlling the 
process of metabolism, receive an inadequate supply 
of natural iodine from the daily diet In many in- 
stances this explains why such body foods as starches 
and fats often fail to build weight, strength, and 
energy. This is why skinny folks with huge appetites 
often remain skinny, worn out, ailing. 


Now, however, with the use of Seedol Kelpamalt, a mineral 
concentrate from a huge 90-foot sea vegetable harvested off 
the Pacific Coast, you can be assured of an adequate supply 
of this precious natural substance. It is richer in iodine 
than oysters. In addition to iodine, it contributes to the 
supply of other vital minerals necessary for digestion, build- 
ing of sound tissue, good blood and proper elimination. By 
thus aiding digestion and assimilation you are able to get 
the maximum benefit from your daily food 


Try Seedol Kelpamalt for one week. See if, like thousands 
of others, you 


lon't feel better, sleep better, eat better, and 
add at least 3 to 5 husky new 
lbs. the first week. If you don’t 
the trial is free. It costs you 
nothing! Your own doctor will 
approve this way. 100 Jumbo 
ize Seedol Kelpamalt Tablets 

four to five times the size of 
ordinary tablets—cost but a few 
cents a day to use. Get Seedol 
Kelpamalt today. Seedol Kelp- 
amalt is sold at all good drug 
tores. If your dealer has not 
yet received his supply. send 
$1.00 for special introductory 
size bottle of 65 tablets to the 
address at the right 




















MAKE THIS FAMOUS 


1 WEEK TEST 


THAT HAS SHOWN THOUSANDS 
HOW TO BUILD UP HUSKY NEW 
RED BLOODED STRENGTH NEW 
ENERGY AND AT LEAST 
5 EXTRA LBS. OR NO COST, 









Posed by professional models 


Thousands Who Have Made This 
One Week Test Find Kelpamalt; 


. Improves appetite. 4. Improves digestion. 
. Adds at least 3to5 lbs. 5. Helps bring sounder 
of good solid flesh. sleep. 
. Helps banish ordinary 6. Gives new strength, 
stomach distress. energy and endurance. 
7. Helps clear up skin. 
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* Manufacturer's Note: —Inferior products, sold as ele and mait 
preparations—in imitation of the enuine Seedol Kelpamatt 
are being offered as substitutes. e Kelpamailt Company will 
reward for information covering any case where an imitation 
Eee mess a Copresented as the original Seedo!l Kelpamatt. 

*t be fo Demand genuine Seedo! Kelpamait Tabiets. 
They are ae ‘assimilate . rr) not upset stomach nor injure 
teeth. Results guaranteed or money back. 
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Kelpamalt ZZ 











SPECIAL FREE OFFER 


Write today for fascinating instructive 50-page booklet 
on How to Build Strength, Energy and Add Lbs. Quickly 
Mineral Contents of Food and their Effects on the Human 
Body. New facts about NATURAL IODINE. Standard 
weight and measurement charts. Daily Menus for weight 
building Absolutely free No obligation. Kelpamalt 
Co., Dept. 1115, 27 West 20th St., New York City. 


























Caning and weaving materials, chair 
frames, basketry materials—reed, rattan, raffia, 
grass, rush, fibre. Leathercraft. Cotton, Yarn, 
Wool, Warp. 
Send 10c for Catalog. Instructions free. 
AMERICAN REEDCRAFT CORPORATION 
Dept. P. S. 130 Beekman Street New York City 


























MAKE YOUR OWN ELECTRICITY -ANYWHERE~ 
“LESS THAN ONE CENT PER KILOWATT”’ 


Unbelievable economy possible with the WITTE Vertical 


Diesel Engine. Small, compact, with direct conn 


ator operating at medium speed for long generator life. d 
110 volt AC and DC plants without batteries 


flickerless light. 
run when current is wanted. The 32 volt plant 
charging farm light plant batteries, with charging 
than you ever thought possible. 
Engine is full diesel construction, solid injection. 
ing, four-cycle type, easily installed. 
selectric for greater comfort and convenience. 


Salesmen Wanted. Demonstrators on easy 


The WITTE Vertical Diesel 
Get a WITTE Die- 


ONLY BENJAMIN HAS = GENUINE SAFE 
COMPRESSED 
AIR PISTOL 


For Target & Small Game—Economical- Ac- 
curate —-Practical—Adjustable Force- Amaz- 
ing Maximum Velocity—Safe. Single poet 
with Bolt Action mo poy! Fire—Hair Mgr ined 
—om 177 « or BB Price $7.50 olster $1.75. 
Also 17 nd 22 Singie : Shot Air Rifles $7.50—Single Shot 
BB Air Rifle $6.00—25 Shot BB Repeater Air Rifle A “ at 













Dealer or Direct—No license required—S iniy 

Semwine Comoresged Air ee & Sites On the Market. Full De- 
Write Tod lay for introductory Offer. 

J ten samin air RIFLE CO., 653 N. B’way, St. Louis, Mo., U.S.A. 


THE PLANT YOU HAVE 
BEEN WAITING FOR 


Easy Payment 
Plan 







ected gener- 
Steady, 


is made for 
costs lower 


Easy start- 


terms. 


Larger 
WITTE ENGINE WORKS Plants 
4223 OAKLAND AVE., KANSAS City, mo. “**!!Pl° 
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EW Upson Deco tile for walls has 
1 the nich, mellow, non-glare ap- 
pearance of finest tle. 
Room-long patie ls ol de ps ndable hlue- 
center Upson Board for ceilings. Sens- 
ibly light-we ight...surprisingly sturdy. 
Easily applied by vou carpenter ° 
or by you. Not like other wallboards! 
Smooth, hard. fuzzless, and ready 
primed, saving vou 20% to 30% in 
palnting Cost over rough, thirsty, make- 
shift wallboards. You'll like these 
Upson Products! Get full details and 
liberal samples The l pson Company, 


193 | pson Pt.. Lo« kport, N. . P AMMA 

















HAN IDJE3 FE: 1008 USES 


Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
Sharpens - Engraves 








A whole shop full of tools 
in one for work on all met- 
als, alloys, bone, resins, glass, 
stone, wood, etc. Uses 200 
accessories. Saves hours of 
tedious work. 13,000 r. p.m. 
ACor DC, 110 volts. $10.75 and up, postpaid. 3 


Accessories Free. 


im any 
Socket 







DE LUXE MODEL 


For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor 

Fastest, smoothest, most powerful 
t for its type and weight. 25,000 ¢r.p.m 
$15.50 ; j 1, 6 Accessories Free 


Get a Demonstration at Your 
‘ Dealer's or Order Either 
\ Model on 10-Days Money- 

Back Trial. Catalog Free. 


© CRAFTSMAN’S PROJECT BOOK 





5 *j Pleasure and Profit with a Handee"’ 
5 Easy working plans for making many 
‘ t 
Send 4 nteresting and unusual projects, 25¢ 
Coupon asust f , 
Today oy stamps or coin 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St... Dept. S Chicago, Illinois 


OC) SendCatalog OC Project Book () $10.75 Handee () De Luxe Model | 
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INSECT PHOTOGRAPHER | 
RECORDS LIFE DRAMAS 


(Continued from page 37) | 
i 
For four days Passmore prowled around the | 
gorge, seeking other bugs of the same kind. 
At last, on a cool April afternoon, he found a | 
male. On its back he counted twelve oval 
objects smaller than pinheads. These, he 
discovered, were eggs. This discovery whetted | 
his interest and, as he expressed it, he “ran | 
up and down that canyon with my nose to 
the water for two and a half years.” Ac- 
complishing what? Exposing the complete 
life cycle of these interesting creatures to 
science and to natural-history fans. 


E CAPTURED hundreds of the bugs and 
carried them to his home laboratory, 
where he placed them in a tub whose bottom 
was lined with moss, sand, and gravel taken 
from the river bed and arranged to conform 
with the natural habitat of the insects. There, 
with lights shining from oblique angles to 
avoid reflections on the water’s surface, he 
observed the female laying her eggs on the | 
back of the male, the male sunning the eggs, 
and the young hatching. He controlled the 
temperature of the water by shifting the tub 
from sun to shade and back again, timed the 
period of incubation, and was on hand with 
his cameras to record the birth of the young. 
Passmore lives among stirring dramas of 
the underworld, for most of the spiders and 
insects which he photographs make their 
homes beneath the ground. Some he observes 
killing their victims by quickly inserted doses 
of poison, others by sawing their bodies in 
two. Trapdoor spiders and tarantulas kill by 
the poison method, but solpugids, a strange 
link between the insect and the spider, possess 
jaws which work back and forth, literally 
cutting through a victim and quickly dispos- 
ing of it. 

He set up his camera early one morning in 
his own yard to record some of the habits of 
a solpugid. When he dismantled the equip- 
ment, some time later, he had photographed 
the stirring spectacle of a sow bug walking 
into the solpugid’s grasp, to be torn apart by 
the sawing jaws 

While walking in his garden one afternoon,, 
Passmore saw a robber fly pursuing a blue- 
bottle fly. Sensing impending tragedy, he 
watched them closely. After a short chase, the 
robber caught the bluebottle on the wing, 
killed it, and settled on a near-by stone to 
enjoy its succulent juices. From his labora- 
tory, Passmore hurriedly brought a camera 
and set it up with the lens peering down on 
the scene not six inches distant. As uncon- 
cerned as any human eating a meal at home, 
the robber fly rolled the bluebottle over and 
over, taking from it such substance as it 
wanted, then made off to look for new prey 


\ ANY of these little dramas are not acted 
4 during the day. Often the naturalist 
roams through his yard and garden after 
dark, searching out interesting insects with 
quick flashes from a light. The other evening, 
he came upon a katydid cutting with her 
mandibles into a leaf of a lantana bush, mak- 
ing ready to deposit her eggs. Again, he pro- 
duced camera and flash lights and caught her 

in the act 
For these little creatures, the conditions of 
life are far more stern than those faced by 
humans. Passmore’s photographs prove again 
ind again that only the fittest survive. Take 
earwigs, which live under stones and whose 
forked tails are potent weapons of defense. | 
hese Passmore photographs by the compar- | 
itively simple method of turning stones over | 
| 


nd pointing the camera down. In this man- 
ner he has pictured earwigs at home, and 
their tiny eggs, scarcely a sixteenth of an inch 
long, hatching out white little earwigs which 


within about thirty (Continued on page 125) 














YOU’LL advance 
faster with an easy 
playing Conn. Choice 
of world’s greatest art- 
ists. Many exclusive fea- 
tures yet they cost no more, 
Home trial. Easy payments. 
See your dealer or write for 
free book.Mention instrument. 
Cc. G. CONN, Ltd. 332 Conn Bidg. 
ELKHART, IND. 






























$10 to $85 a week 
Yes, you — anybody can 
make a lot of money right at 
home, and what’s more, have 
real fun doing it. We show you 
how, we furnish everything neces- 
sary on an easy basis. 


COSTS NOTHING %3..u\°cc: 


plan, all details are given you free. Write 
today for idea book full of colored pictures telling all 
about our methods which have made so many peo le 
independent. Learn how easy itis to make from $10 to $25 
r week in the most delightful home work you can ima- 
ine. Don’t miss this opportunity. Write Now--It'’s FREE! 


FIRESIDE INDUSTRIES, Dept. 51-C, Adrian, Mich. 














WOODWORKER’S 


Turning & Joining 
MANUAL 


This new manual is 
written especially for 
the man who likes to 
make things in his 
own home with power 
tools. Tells what 
power machinery you will need to turn 
out beautifully finished furniture. How 
to use the cross cut saw, ripsaw, miter 
saw, jointer, and band saw. How to 
bore and mortise by machinery. 

Scraping method of wood turning fully explained 
—how to turn a plain cylinder, smooth cylinder, how 
to use a skew chisel to square ends, how to make 
shoulder cuts, taper cuts, convex and concave cuts. 
How to make a tilt-top table, occasional table, reed- 
ing and fluting, faceplate and chuck turning, turning 
rings, veneering. How to make the surface perfect, 
how to apply stain, wood fillers, finishes—wax, oil, 
shellac, varnish, lacquer. 

Also, how to equip your home workshop, what 
hand tools you will need in addition to power ma- 
chinery. All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 
236 illustrations, 192 pages, full cloth bound, only 
$1.00 C.0.D. Send order WITH NO MONEY for 
WOODWORKER'S TURNING AND JOINING 
MANUAL. Pay postman $1.00 plus few cents 








postage when book arrives. 
POPULAR SCIENCE—Dept. 37 
New York, N. Y. 


353 Fourth Ave. 





KNOWLEDGE IS POWER Especially if that know!- 
«dge is of American Police Jiu Fit u, the work most 
efficient protective science. Send fiftee ents TODAY 
for full course on 


Knockout Biows Above the Waist 
1 3 Without the Use of Fists 1 Sc 


written and i]!ustrated by internationally known police 
instructor. Also learn how you may defend yourself 
against any mar regardle o t or trengtl 


whether he be armed with gun, knife or club 


S. J. JORGENSEN, 1579 Maritime Bidg., Seattle, Wo 
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~ INSECT PHOTOGRAPHER 
RECORDS LIFE DRAMAS 


(Continued from page 124) 





become as black as their parents. 
there comes a time when an enemy 
Passmore told me. “More than 
camera stood ready to record the 
birth of young earwigs, ants have walked 
boldly into the scene. Occasionally one gets 
away with a few eggs, but usually the female 
earwig catches the marauder. With the nape 
of his frail neck between the forks of her 
tail, she cuts him in two, and throws him 
aside—almost in the twinkling of an eye.” 

This man’s observations and pictures have 
disproved many fallacies about insects. They 
show, for instance, that young cockroaches 
escape from their eggs without their mother’s 
help, once thought to be necessary for this 
vital operation. 


minutes 

“But 
intrudes,” 
once, as the 


Pe brought several cockroaches 
into his laboratory and there observed 
their life processes. Close by his lens they 
laid eggs, eight in a row on each side of their 
sac. Forty-two days later, he saw the young 
begin to emerge by pressing open the folds 


of the egg case. As each escaped, the case 
closed again, remaining shut until another 


by his own efforts exuded a fluid which sof- 
tened the cement holding the case together. 

For final proof that the mother’s aid is not 
needed, sixteen little roaches were hatched 
within a glass vial. Of these, ten escaped 
through an opening in the cork no larger than 
a pin point. Others, in a second group, es- 
caped by eating through the cork, tiny and 
weak as they were. 

Perhaps the most vicious of all the subjects 
photographed by Passmore is the wolf spider. 
At least, his appearance is: most forbidding, 
particularly when you look at a picture of his 
face and head many times enlarged. This 
spider, possessed of eight eyes which give him 
a sharpness of vision enjoyed by few insects 
or spiders, either lurks near his nest to pounce 
upon prey, or runs his victim down, killing 
and devouring it much as the tarantula does, 
except that the tarantula strikes downward 
with his fangs much after the manner of a 
rattlesnake. The wolf spider squeezes his 
fangs into his captive from the sides. 

Sitting in the laboratory and looking at 
hundreds of lantern slides which Passmore 
has made from the best pictures in his large 
collection, I commented on the forbidding 
appearance of the wolf spider. 

“She is relentless, voracious, a real killer, 
he declared. “I have seen them attack cock- 
roaches and crickets, and roll over and over 
in the struggle. But I have never seen a wolf 
spider vanquished. Soon she presses her 
fangs into the victim, emits.a small amount 
of poison, and carries the unconscious victim 
away to the feast. I saw one bite the head 
from a fly as casually as man eats bread. Yet 
these spiders have a strong family instinct 
and carry their young on their backs until 
they are ready to take care of themselves.” 


PPAssMoRI whose work as a photogra- 
pher-naturalist has made him internation- 
ally known, treats all his subjects as friends. 
He handles black widow spiders with the same 
ease as he does their non-poisonous relatives, 
though he does not recommend this practice. 


He has been stung by tarantulas, but only 
when they struck back to avoid injury. 
“Poison from these insects and _ spiders, 


except the black widow, while toxic to others 
of their kind, affect a human being little,” he 
assured me. “But they seldom bite. See 

He picked up a tarantula and swung it 
around the laboratory. Suddenly he thrust 
the creature into my hands. I could feel the 
throb of its body against my flesh. 

“What did I tell you!” he exclaimed. 
“Quite tame. And isn’t she a beauty ?” 
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Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
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SHOW CHEMICAL TESTS ‘\\MOTO TOOL 
(Continued from page 69) 
Te) FOR HOME 
| graduated measuring cylinder, a glass vase, or DAY ohne. 
| a lamp chimney closed with a cork at one nouns PROFESSION 
| BACK TRIAL 


end. If you use a cylindrical graduate, one of | 
1,000-cubic-centimeter capacity works best. 
Fill the container nearly full with a solution 
of sodium thiosulphate, or photographer’s \ 
hypo, made up in the proportion of one gram \\ 
of the chemical to every 100 cubic centimeters 
of water. Then support the vessel over a 
thirty or forty-watt electric lamp. The bulb 
should be inclosed in a tin can so that its 


Th i i light is shielded from your eyes but shines 
ese wis 1r “i ; - 
e birds never upward through the liquid. Mount an ordi- SENT POST PAID 


Have to prove nary mirror, tilted at an angle of forty-five 

That Pennzoil makes ——_|sesrec ors, above the mouth of the eles | \ 600 POWER MICROSCOPE 
cylinder. This will enable you to look straight Triple Objective, 

$8.50 


All motors smooth. down through the solution, in addition to Brownscope “Professional” 
Streamliner trains observing if from the side through the wall The new super-power 100X to 600X Brown- 


2 scope. Substantially and precisely made 
of the container. 


* J. Heavy tilting base. Large concave mirror. 
And airlines, too To perform the experiment, dilute three Rack and pinion focusing with two adjust- 
Have shown you what cubic centimeters of hydrochloric acid with 


Grinds, drills, engraves, 
routs, carves, sharpens, ‘polishes and 
does hundreds of jobs quicker, better 
and with greater precision. Handles 
easily asa pencil— weighs only six ounces, 
and is amazingly werful. ve Voit 
Universal Motor—about 20,000Yr. - 
oilless self-aligning ball thrust bearings. 
Handy built-in switch. Easily lace- 
able brushes, Universal Collet Ce uck. 
Bakelite housing. You must see and 
use it to appreciate its tremendous 


v e 
Order on 10-day trial. Money refunded 
if notmore than satisfied. Booklet Free. 
20-piece Craftsman’s Too! Set for al! 
types of Moto-Tooil work, $5.75. 


4 1 aay ~~ 3 Wisconsin 

































ing wheels. Power 100X to 600X in six 
steps. Dustproof 3 objective revolving nose- 
I enough water to fill about one third of a 
s best to do. drinking glass with solution, and stir. Now 


piece Chromium plated tube and ma- 
For longer mileage— pour this into the hypo solution in the glass 


carrying case, slides, instructions, and 
elaborate 6 piece set of dissecting instru- 
ments mounted in carrying case. Only 
$8.50 postpaid. 

Address Dept. 63 


Less to pay; changes that follow. 

. BROWNSCOPE CO. Loe rie TH AVE NEW YORK 

Just lubricate POLES . . - 
The P , . FIRST the solution seems clear, and its 

e Pennzoil way. appearance in the rays of the lamp may IDEAL 
be likened to full daylight. Soon a cloudiness | 94, in. Model 
develops and the solution becomes slightly oJ cis ek 
turbid. This is accompanied by a yellowing in Clipper Ship 


color, which gradually deepens, like the glow Cc UTTY 


at twilight. In several more minutes the 


color becomes reddish in hue, and its dimming me A R k 


brilliance resembles the red sunset. The series 





chined parts. Comes complete with wood 
cylinder, stir again, and await the color 






























































of changes takes from five to fifteen minutes, 0 
ne oO » te rs as ng Construction Kit t Fully Carved Wood Hull, 
depending upon the temperature and strength Conatroction Kj Sey tw te od Hull 
of the solution. Cast Motes | ie, "ipsrl (ok Cost Monat, Chains, Hewte cod 
In this reaction, the acid solution acts DEAD EYES quer: Complete Kit with Full Size Plans.. 2. 
. . : = New Low Prices lus 15c postage. (Ask Your ay or Order Di 
upon the hypo solution to form microscopic | |*em tm Pret] oct. Safer Catsineve Mods! Sipe, Fitting, : 
; | | 3/32in. . - : 
articles of These »nde 1: ee 
particles of sulphur. These suspended or she ‘15° | (DEAL AEROPLANE & SUPPLY £0. IN C. 
colloidal particles appear to grow together © posted. 28 West 19th Street w York 
gradually into larger ones, producing a change 
in the refraction of light and in the colors VIKING Tw TIN 
. . - 
observed. The tints you see will vary, de- Gatton Gn ene 
pending upon whether you view the solution '2 Cylinders - SH.P 
from the side or from above, with the aid of i Sieun Maenen, Caltvein, 
oe the mirror. Ten hours or so after the ex- Seeds, Mows, Pulls Loads, etc. B 
’ periment, you will find a whitish precipitate 1 Cylinder, 334 H.P. Models f. 
Here Ss why these 1937 of sulphur at the bottom of the cylinder, and Write for Complete Catalog is 
sé d d 1” the liquid will be clear ; ALLIED MOTORS CORP. « 
spee mo e Coronas | Another way to perform this experiment 1s ( x Minneapolis, Minn. New York, N. Y. 3 
sé : t ” | to use a round fish bowl as the container, |) ——""™ a ae . 
are going 0 town ss @ illuminating it from the side with a flash light to 
F , held against the glass. This arrangement, Ss PECTRO oy co P E xo 
‘aster, easier t ‘rate, . ° . ¢ , > | 
the pte ponte Ss ayrommrng incidentally, can also be used to show the Srectnoscors wy ey tines of oun. SI 
° e - . . « 8 ores: ch 0 ta 
able typewriters we've optical behavior of rays of light passing sal beak of tibempertments ....-.. ae ra 
- © 
ever made...and remem- through lenses, as the colloidal particles of SPINTHARISCOPE: See atoms explode......... $2 tor 
ber, we've madenearly two cs “ ra ! TELESCOPE showing moon's craters.......... $1 on 
ttt’ Medien 4 sulphur in the liquid outline the flash-light STROBOSCOPE. Complete with 110 volt motor tia 
million! Exe usive Corons : ‘ ce. te : neon lamp and book of 100 experiments $i 
Floating Shift,” and beam Ww ith striking clearness. ELECTRIC FUN! Book of 200 stunts with 110 volts. 
such special features as CORO Makearcs, motors, tricks, window displays, etc...$1 
Touch Selector, Speed R cwting — —2 ee shell, Calif. A 
Booster, Piano Key Ac- in; ’ -, Lam . . . 
veg Ee on -_ OBSERVERS MAKE READY -— Ao . \ 
er touch typing lessons | — SPEED MODEL | 
H Ii 





SCIENTISTS are now preparing to observe 
| the longest solar eclipse since 1904. Scheduled Laboratory . 
| to occur on June 8, the 1937 eclipse will last Apparatus and Glassware 




















America’s finest portable typewriter seven minutes and four seconds, just thirty- Send 3¢ for Catalog CP1 
, a é } six seconds less than the possible maximum. 
- ste a a nonees to —_ a Corona i s the Because its path lies mostly over the Pacific BIOLOGICAL SUPPLY COMPANY 
Ime? oOcnooi or ilterary work, Dusiness, or yme cor- . P . 
seunendenes... denen heaniion 1h a Tenaanene | OCtet it will have to be observed from ship- | 1176 Mt. Hope Ave. Rochester, N. Y. 
for it as you use it —as Tittle as $1.00 a week takes a board. The sun will rise in total eclipse near 
Corona home with you. Ask your dealer—or write | the New Hebrides Islands, off the coast of 
for free booklet. Four models to choose from. . 
\ustralia, and the shadow will touch only 
«s<eeee=-=MAIL COUPON TODAY.....----- | two small islands in its path across the ocean C. P. Grade— 
LC Smith & Co Punoursitevn: Beak 9 to Peru, where the sun will set while still hid- Generous Quantities 
KE. W nurton St cuse, N.Y den by the moon. Because of the instability SC tai diti yeu we 
/! nt aking of bu ing 1 Corona, Please send free of ships, even in calm seas, photographs of fully ‘illustrated a 1937 
‘ ind pric ’ | catalog—a real 25c value. 
the eclipse will have to be made with short | Equip a complete heme labo- 
Nan , : ’ . sures : as : servations. suc | ratory with chemicals, instruments and apparatus. 
exposures, although other observations, such <“New bargains! New prices! Save real money. 
t as those relating to the behavior of radio Send 10c (Rebatable) for postage and handling. 
waves, will be made without hindrance. KEMKIT SCIENTIFIC CORP. 
City State | 135-A Johnson St. Brooklyn, N. Y. 'S 
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3-IN-ONE OIL 
IS A BLEND 
OF THREE 
FINE OILS 





% is 
reach gat® “ 
FOR CLEANING AND OILING TOOLS, 
EASING ACTION POINT OF TOOLS, GUNS, 
CLOCKS, HINGES, LOCKS, REELS, 
LEATHER, FISHING TACKLE, ETC. 





BES 


LIGHT MOTORS, 
WATERPROOFING 


3-IN-ONE OIL 


LUBRICATES*CLEANS*PREVENTS RUST 








Make Big Profits 
Filing Saws by Machine 


Start in Spare Time—Earn up to $2 or 
$3 an Hour—No Experience Needed 


‘Am still operating my Foley 
Filer after 5 years. Business 
better than ever this year,’ 
orts J. W. Veith, Pa. A 
FOLEY Automatic Saw Filer 
hand, band and 
reular saws perfect 
ee No eye 
train. 2 cash busi 
no nva ing Senc d 
ird for FREE PL AN, 
obligation 


FOLEY MFG., CO. 
319-7 Feley Bidg., 


















NAVY-YARD APPRENTICES 


(Continued from page 57) 


annual promotion of successful apprentices. 

At the school, work, study, and pay begin 
immediately. During the first year, an ap- 
prentice receives $2.40 a day, five days a week. 
The second year, he receives $3.20 a day; the 
third, $4.00; the last year $4.80 a day. The 
first 2,156 hours is a trial period, during which 
an apprentice may quit his apprenticeship 
merely by resigning. After the trial period, an 
apprentice may not resign honorably without 
special permission from the authorities. 

To learn at first hand what was being 
done in these extraordinary vocational schools, 
I recently visited the Brooklyn, N.Y., and the 
Philadelphia, Pa., navy yards, two of the most 
active yards on the Atlantic Coast, where ap- 
prentice schools have been developed to a 
high state of perfection. 
the guidance of naval offi- 


. IERE, under 


cers, mechanics, teachers, and apprentices, 


I went through classrooms and shops, testing 
laboratories, and ships under construction. I 
saw how more than 200 boys could work, 


study, conduct their mutual business and 
social affairs, and earn a living at the same 
time—enjoying themselves all the while be- 


cause of an enthusiasm for their work. 

Although training only civilian workers, 
each apprentice school is established by 
authority of the commandant of the yard, and 
its general policies are supervised by a com- 
missioned officer. It is interesting to note 
here that Lt. Comdr. J. J. Redington, in 
charge of apprentice training in the Brook- 
lyn, N.Y., school, began his career as an ap- 
prentice ship a r, a number of years be- 
fore he joined the Navy. 

In the shops, students are taught by master 
mechanics under whom they are placed by 
superintendents or shop masters. Correlat- 





BIG MONEY/ 


ASSEMBLING MEADS NEW 


Porta ble 
OARD BOAT! 













TAKES ANY 
OUTBOARD 


4hp.or less 

















OK-2 is strong asa giant >>70 
Yet Weighs only 50 Lbs.! 















and PAY AS YOU BUILD, 


A Sensation! Build this 50- 
lb. tough, durable, seaworthy, 
portable Outboard Ki- Yak in 
2 days at home! Then it’s al- 
ways ready to go anywhere 
by hand or car. Safe, leak- 
proof. More speed per horse- 
power. More miles per gallon! 
Mead’s perfected aluminum- 
ribbed, Cut-to-Fit Construc- 
tion Kit guarantees success- 
ful assembly, easily, quickly 

and profitably (if you 


build to sel! to others). 
LOW Introductory Prices, and i 
you wish you can eve n Pay as You 
Build! OK o available 

FACTORY ASSEMBLED! 
RUSH dime and Coupon 
below, for details! 












ing the shop work with the classroom work is 
a Supervisor of Apprentices, an industrial 
worker selected for his wide knowledge of 
navy-yard activities. 

One of the striking things about the theo- 
retical training at the Navy Yard Apprentice 
5 | Schools is the almost complete absence of 

( | classroom instruction. The working material 
f. athedent 


1] Main St. NW. E., Minneapolis, Minn 
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SPEEDY SAILBOAT for FISHING 
Assemble eee CAMPING 
Com: i rtsman’s HUNTING 
Ki-Yak (pad ‘ai e and SAILING 
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ideal for 
AutoTour- 
ists! 







FITS POCKET EASILY —Zahe £ 













Brings in stations with beantifol clear loud is so different for every trade, and the nRtumber 
tone! Incorporates such features as direct re- 4 - ‘ s ae 
rom radio - of students is so limited in each,that the teach- 


er must guide and check each apprentice indi- 
vidually. One apprentice traces out the elec- 
trical wiring diagram of a Coast Guard cut- 
ter; another studies the problem of casting a 
propeller for a cruiser; while a third may be 
writing a thesis on industrial safety. Theory 


is the only moving pi 

band, ete. You should be thrilled with its (| 

excellent performance. Complete in one 

unit, just like the Olt oats — but weighs only 

6 ozs. Requires no atteries tubes or elec- 
ARANTE 


trical connections. io. ‘ 
costs nereneee | TO OPERATE 
Nothing else to buy. Comes complete,iall ready 


simple instructions for use in 


boats, etc., and take it with 













to listen, wi 
hotel, camps, office, home. picnics, 





you, while traveling, 2 gris, bicycles 3, ete, Works gy ay L E 
thing to adju cult hoc ou ast for years. | - : : _ sailboat) ; SS 
SEND NO MONEY! © gent COD. or vend money with order; | iS not based upon imaginary projects, but | f#i!boat) in &s LES 
Get the &. Cathedral’’ Radio today — the Penns k hich ; nes . : 
radio that combines performance — economy — and practicability. upon ac tual wor requirements which a struction pring iple. 
Comes in beautiful walnut color with built-in phone and attractive | . aia . . I : } ‘‘Home Assembly S 00 
tone stillein upper part of radio Grace now! Be the first to have student encounters in his s lop. saves vounearly HALF 
one ost ) l only $2.99 es posta . ‘ apart 
wR tod mea -ggr myreadinng: ‘Seat, 2200 Chicoes Winnia Occasionally, however, a class may be called | factory-built cost PADDLE 


Little Giant Radio Co., 3959 Lincoln Avenue, Dept. 2202, Chicago, WMinois 


. : : Most sensational boat 
together to listen to a talk by some visiting | development in years! GIVEN 
oun a . es i “ Weighs only 30 Ib j 
expert, to discuss problems of interest to the Portable by hand of | with your Ki-vak | | 
group, or to watch motion pictures of some car! eee and Jin if you hurry! 

. . use ~~ U t , 
subject related to its general work. ' 


Always mention PoPULAR SCIENCE 
MIONTHLY when answering adver- 
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OCATIONAL skills are taught through (covering handling, 

experience on actual construction going on | P0st##e) and Coupon 
at the time in the yard. Assignments are made ed 1 ireutar, ew 
according to regular shop-training schedules, | $6.00 Gift. Pade 
which are in turn based upon an analysis of | Ofer. Hurry! 
the duties, knowledge, and skills required in MEAD GLIDERS 
each trade. They include layout and fabrica- 


tisements in this magazine. 





15 South Market St. = 
Dept. D- aT. Chicago a 













. . . Fe see sense @ o= 
tion work in the shops, outside work in the ; t 
dry dock, shipways, and fitting-out piers. . MAIL COUPON NOW! ; 
Besides giving a boy training enough to 8 Gentlemen: | am enclosing 10c postage, handling charge. Please g 

* -¢ i . . ush me your N Bo: ; 0 Low Introd ory Prices and $6 
earn a good living at some chosen shipbuild- i. 6 haVA—A—-«:C 
| ing trade, the Navy Yard Apprentice Schools | « ‘ 
IF YOU LIKE FISHING | aim to awaken that fine spirit of craftsman- : NAME . 
You'll Want This Boo . ship that has followed the whole history of | 1 ' 
t : ri: : ; STREET & 

FREE! ing naval construction. While the curriculum of | § “TT « No . 
What Tackle and When.” All | apprentice training has changed in approach | 4... ‘ 
ew — revised. Articles by Rex ° , . y ClTY STATE ' 
Beach, Corey Ford, and Courtney Ryley | and subject since the days of Joshua Humph- RUSH ME WITH loc TO: - 


Cooper. Identifies fish in colors. C. asting les- 
sons. Facts anglers want. Free! Write today. 
South Bend Bait Co. S61 High St., South Bend, ind. 


SOUTH G5 BEND! 


1937 Please mention POPULAR SCIENCE Mo 


reys, it has merely dressed the old spirit in 
modern clothes to meet the complex demands 
of today’s Navy. 


al) Oe 1 1) 


LEAT isa DEPT. D-37 [alle eo ekiee 























NTHLY when answering advertisements in this magazine. 127 


MARCH, 





A YEAR’S FUN 





Open the door to a fascinating hobby with 
the Stanley Plan Book. If you have a work- 
shop, you’ll enjoy making the articles listed 
— if you haven’t, you’ll want to. Plans are 
complete with full directions, measurements 
and list of tools required. Fully illustrated 
and simple to follow. Send 10c in coin or 
stamps. 


TOOL GUIDE 








- 
“TELLS | 
ALL” | 
All that you want 
to know about the  cnmmmsmc) 





use and care of tools 

— much of it new —is in this Guide. Your 
tools will last longer and work easier. 25¢ 
sent to-day may save dollars to-morrow. 


STANLEY TOOLS 


106 Elm Street, New Britain, Conn, 





Mew EVINRUDE 


sh coud” 


15 POUNDS on 


F.0.5 
Milwaukee 
















Here is the light- 
est, handiest 
slickest little mo- 
tor that any fisherman, 
cottager, vacationist 
ever dreamed about. . . 
and, complete, ready to go, 
it costs only $44! Drives 
good sized boats up to 5'2 
miles an hour! Uses only 
. single quart of fuel in 

2 hours ... 100 miles of 
pct water motoring 
for less than 60 cents! 


b. 4 rite today for catalog on the 
5 lb. Scout and brilliant new 
hak Streamflow models 
for 1937. Address, EVINRUDE 
MOTORS, 5016 N. 27th St., 
Milwaukee, Wisconsin. 





EVINRUDE @ccnce 
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RAISE YOUR OWN WOOL 
ON A BACK-YARD RANCH 


(Continued from page 51) 


fact, that are ordinarily made from yarn. 

Also, you can easily produce fluffy, snow- 
white pelts for beautiful furs, es pecially neck 
pieces, from Angoras. The wool is finer than 
silk and wears better than most rabbit fur. 
By feeding properly and giving the animals 
good care, you will be repaid in the fineness 
of the fur. 

In order to save the pelt, after killing the 
rabbit, slit down the insides of the legs with a 
small knife and also about the neck; then, by 
peeling down the fur over the legs and hind 
quarters, strip the fur from the body, leaving 
the flesh side out. Where necessary, use the 
knife to separate skin from flesh, particularly 
along the abdomen. A pair of pruning shears 
will be useful in severing the feet. This is 
known as a “cased” skin, and is more easily 
dried and brings a better price than those slit 
down the front. 


PECIAL wire stretchers may be purchased 
for stretching cased skins, or you may 
easily make your own from wire or a board. 
Use either eight or ten-gauge galvanized wire, 
and bend it around a rod the size of your 
finger, making a complete loop and leaving 
twenty-three-inch prongs projecting at the 
ends slightly out from parallel. A board 
rounded to shape and fitting the average-size 
pelt, may be used, but drying will be slower. 
Place the pelt, inside out, over the stretcher, 
legs on one flat side, back on the other. Hang 
in a dry place until all moisture has left the 
skin. This will take about ten days. 

It is important to know when the rabbit 
will yield a good pelt. As a general rule, 
will do so at any time except when molting. 
Molt in the pelt is usually noticed as a break 
in the ticking. If the pelt shows no ticking, a 
gentle pull of the fur near the rump may show 
loose hairs. Blowing into the hair should 
show new hair at the base near the skin. A 
dark discoloration of the skin before or after 
dressing usually indicates molting. 

Since the first molt starts when the animal 
is six to eight weeks old, the pelt will be in 
good condition previous to this first molt, 
and will be ready for use again when the rab- 
bit is about six months old. Best furs are 
taken between October and April from rab- 
bits approaching six months of age. Pelts giv- 
ing fur about an inch and a half long may be 
made into beautiful, silky jackets and various 
fur pieces. Coarse .and thin fur should be 
avoided; likewise, the color of the fur should 
be uniform and free from hutch or blood 
stain or sun injury. 


F YOU do not wish to send your fur to a 

professional tanner, make sure it is well- 
fleshed at the beginning of the curing proc- 
ess. Place it in a bucket half-filled with water 
containing a handful of common salt. Leave 
the skin in the water until it becomes quite 
soft, then place it on a flat board and with a 
blunt knife or a pumice stone detach the tis- 
sues from the skin, beginning at the hind legs 
at the edge of the skin. Take care not to tear 
the skin while removing the tissue. 

With the skin thus prepared, you now 
may make your tanning solution, using 
four ounces of chrome alum, one and one 
eighth ounces of ordinary soda, and eight 
ounces of ordinary dextrine. Place each of 
these ingredients in a separate twenty-four- 
ounce bottle, fill each with water, and shake 
the alum until it has dissolved. Take three 
ounces from each bottle, adding the soda to 
the alum, always stirring, then add the dex- 
trine. 

Pour twenty-four ounces of cold water into 
a bucket, add half of the liquid, and place the 
skins in this solution. Move the skins occa- 


‘ema to make (Continued on page 129) 
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SHIP MODELS 


Gaon f035/ 


Potential Gasoline Mileage 


ACCORDING to an article by the 
president of the world’s largest 
motor research corporation, there 
is enough energy in a gallon % 
gasoline if it were converted 100 

in mechanical energy to run @ 
four cylinder car 450 miles. 


New Gas Saving and TOP-OILING 
ion Astonishes Car Owners 


This marvelous device has accom- 
plished wonders in utilizing a por- 
tion of this waste energy. ft saves 
gasoline, gives better mileage, re- 
duces carbon formation, creates 
more power. GIVES QUICKE 
STARTING, SNAPPY PICK-UP 
and a Smoother Running Motor. Saves many repair bills. 
Big Profits and Free Offer! To obtain national distribution 
quickly, men are being ._——r everywhere to help supply 
e tremendous demand. Free samples furnished to workers. 
Write today for this free sample and big mner~ -making offer. 
Diamond Fuelizer, Dept. 204, 600 High St., Akron, Ohio 








































FREE? 


HAMMARLUND 
25th YEAR 
RADIO CATALOG 


Including a profusely illustrated Special 
Bulletin describing the famous 1|6-tube 
HAMMARLUND SUPER-PRO RE- 
CEIVER. Address Dept. P. S. 3-37. 


HAMMARLUND MFG. CO., INC. 
424-438 W. 33d St., New York 
























Build a Model 


OF THE BRIG. 


Malek Adhel 


Special Kits for building hol- 
low or solid model. Also Kits - . 
and fittings for many other models. Raae 64-page > selnateutiin ally 
illustrated booklet, describing the above sent postpaid upon receipt of 
15c (coin). Many persons on receiving this booklet, have discovered 
how simple and enjoyable is ship model making. Be sure to get your 
booklet before starting your model. 


Model Ship Supply Co. .. Dept. P, Mineola, N. Y. 











FREE SUITS 


and Big Earnings Weekly 











L WOOL SUITS to get a eRe E SUIT. No limit 
to number of FRE SITES you may earn. Prices $15.95 to $28.95. 
ZIPPER leather c: ying case. SAMPLE LINE FREE. No experience 
needed to make Bi G ONEY. All Suits Individually Cut and 
Tailored To Measure. Satisfaction or Money Back Guarantee. 


%*x*x THREE STAR CLOTHESk&*x* 
330 S. Franklin St., =e Chicago,lill. 





SELL ONLY ( 































HARMLESS 
LEARN @ OUEL 


—W WORLDS FINEST SPORT 


Boys! Become the best swordsman in your neighborhood. 
Clean fun for every member of the family. Harmless, be- 
cause the spring-steel 3 ft. foils are equipped with rubber 
buttons. Cup shaped hand guards. Complete duelling out- 
fit of two foils (swords) and two steel mesh padded masks 
and free instruction booklet, only $3.95 postpaid. 

Industrial Prod. Co., Dept. 13P,274 Madison Ave., New York 









pegeenadpmeeeneeeine 
‘MODEL | 
j=! SUPPLIES | 
}CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools — And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 

Send 15 cents (will be refunded) for this Catalogue to 

] GENE’S 32° £487,211 STREET 

__Dept. P. S., New York City 


Ps oo ee 




























Write for Big Free Catalog and Samples of Gold 
Bond Guaranteed Monuments. Prices $9.00 up 
Large selection. 35% savings. Best Granite and 
Marble. World's largest Quarries. 30 Year 
Company. Deep lettering FREE. No money 


——_— down. Freight Paid or set up. WRITE TODAY. 


UNITED STATES MARBLE & GRANITE CO. 
POPULAR SCIENCE MONTHLY 


DEPT. A-48 ONECO, FLORIDA 
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NEW SCREW FEED LATHE 


METAL TURNING LATHE WITH LONGITUDINAL SCREW FEED 
r 2 No. 355-6x18” 









Length overall 30”. Machined semi-V 
Threaded hollow spindle No. 0 
CENTERS. BRONZE TAPERED 


~ Ways. 
MORSE TAPER { 
tailstock set-over. Compound 


TAKE-UP BEARING. 16’ 


carriage travels on semi-V ways gibbed for take-up. In- 
cluded: Two 60° centers, tool post assembly and 4” face 
plate.—3” four jaw chuck $3.50; 4” chuck $4.50; Chuck 
bushing 50 cents. 


Send $2.00 with order, balance C.O.D. 
REE 


Shipping weight 30 lbs. FRE 32 page catalog. 






MOTOR & SUPPLY COMPANY 
S. Clinton St. 


Chicago, I. 


BALKO ELECTRIC 
-C-3 10 








Better Built 
Lower Prices 







Canoes $54 and up 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows today’s 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 

P CATALOG ones or 

our copy. State kin 

paw A which Bop interested. Very fast utility model 
THOMPSON BROS. BOAT MFG. CO. ‘7° 

219 Ann St. ( Write to ) 119 Eim St., 
PESHTIGO, Wis. either place CORTLAND, N. Y. 








Rowboats $42 and up 





Outboards $42 and up 











AIR SCOUT JR. DOLLAR RADIO | 


$4400 





A real radio capable of 
keen broadcast recep- 
tion. For only $1 youget 
every part needed to 
build the powerful radio 
shown, including tube. 
Parts mount on wood 
pane! (not in kit) which 
you can make yourself. 
Jses inexpensive dry 
batteries. Full-size pic- 
ture diagram and de- 
tailed instructions. 
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FUN TO BUILD—FUN TO OWN 
Allied Engineering Institute, Det-PS;3, 98 Park Place, 
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Whiz Electric Tool 


Doesa posiprotessionsiieh i 1 
of Drilling, Grinding, Pol- O7'” 
ishing, Carving, Sanding, $0.95 
Buffing and S ng. 
POWERFUL 
Speeds up hundreds of jobs for sho; 
ed by every homecraftsman, askaa and carpen- 
ter. Full size chuck 4’ capacity. Triple geared to 
extra powerful motor. Self-enclosed fan prevents 
overheating. Bal|-bearing thrust. Pistol grip with 
thumb switch. Universal motor for A. C. and D.C, 
Money back guarantee. 
FREE accessory outfit, including set of drills, 
mounted grinder, sanding discs, mandrel, 
etc., sent free with each WHIZ tool ordered now. 
Complete outfit for only $6.95 postpaid. 
PARAMOUNT PRODUCTS CO. 
245 Broadway New York, N. Y. 
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* BUILDERS 


; TRAILER’ 








Send 25c today 


*BUYERS 
for this big 60-page book { * OWNERS 
full of valuable infor- 


mation, ideas and suggestions for trailer buyers, 
builders and users. Tells how to build Tops, Beds, 
Cabinets, etc. All about Electric Light and Water 
Systems, Floor Plans, etc. Catalog of parts and 
equipment includes wig fn you want—Axles, 
Hitches, Pumps, Stoves, Lights, Windows, Sinks, 
Toilets, Mattresses—over 200 items exclusively 
for building and equipping a trailer. Rush 25c 
(coin) today—satisfaction positively guaranteed. 





TRAILER SUPPLY CO., Box 438-B, WAUSAU, WIS. 


FREE! THE STORY OF 





THE INTERNAL BATH 


Don’t let constipation discourage you and get 
No matter how often you have been 
use drugless, 
natural, time-tested way to happy relief. It’s 
the J.B.L. Cascade Internal Bath. It has been 


restoring men and women in all 





you down. 


forced to here’s a 


laxatives, 


walks of 


vigorous over forty 





life health for 


years inating 


to joyous 
Write today for the fa 


told in 


tor 


our free book- 


of the Internal Bath, as 
let. Address Tyrrell’s Hygienic Institute, In 
Dept. PS37, 152 West 65th St., New York, N. Y. 








RAISE YOUR OWN WOOL 
ON A BACK-YARD RANCH 


(Continued from page 128) 


sure they are thoroughly saturated. Let them 
stand twenty-four hours, and add the rest of 
the solution. The entire nine ounces of tan- 
ning liquid is now mixed with the water. Let 
this stand another twelve hours, but not more 
than twenty-four, and by that time the skins 
will be well tanned. After removal, wash the 
skins thoroughly and place them in a second 
bucket containing a mixture of chalk and 
water. Leave them for one hour, then wash 
the skins in cold water. 

Because the pelt has now been softened, it 
should be worked over a board and wrung 
out and twisted until it becomes quite dry 
and pliable. To assure return to its former 
luster, work in one part of neat’s-foot oil to 
two parts of Castile soap dissolved in water. 
Following this, the pelt may be hung up in a 
moderately warm place for drying, after 
which it may be worked again until all hard 
spots have disappeared. All traces of grease 
and dirt should then be removed, which can 
best be accomplished by placing the skin in 
a box of fuller’s earth and shaking it well sev- 
eral times. After about two hours, remove the 
skin from the box, shake it well again and 
brush out all traces of the clay. 


Y FOLLOWING the twelve rules below, 
offered by the University of California 

College of Agriculture, you will be able to 
produce finer Angoras at lower cost: 

Buy stock from a reliable breeder. If in 
doubt, inquire of the breeders’ associations. 

Start with only one breed. Do not attempt 
to mix Angoras with others. 

Keep hutches dry, sanitary, 
drafts; provide plenty of sunlight. 

Isolate all sick or diseased animals and de- 
stroy those which cannot be cured; do not 
change feeders or dishes from one hutch to 
another without first disinfecting the equip- 
ment. 

Use only mature rabbits as breeders and 
plan to raise four litters to a doe each year. 

Use well-built, economical hutches, which 
will prove inviting to guests and prospective 
buyers. 

Cull out all inferior stock and plan to im- 
prove the quality of your animals gradually 
by using only the best breeders. 


free from 


Feed regularly and use a_ well-balanced 
ration. 

Buy feed in quantity at the season when 
prices are lowest. 

Maintain an economical unit and_ keep 


costs down. 
Do not buy inferior or diseased stock at 
any price. 
Do not 
usefulness. 


SEA PLANTS SERVE AS 
PHOTO-ELECTRIC CELLS 


ONE-CELLED sea plants acted as “electric 
eyes” in an interesting experiment performed 
recently by Dr. Gordon Marsh of the Car- 
negie Institution, Washington, D. C. Known 
as valonia, the sea plants are single units rang- 
ing from the size of a pea to that of an egg, 
and generating, like all living cells, a weak 
electric current. Specimens were placed in a 
light-tight box and connected by tiny wires 
to the circuit of a sensitive current-detecting 
instrument. When electric lamps were di- 
rected on them through an opening, the cells 
generated much stronger currents than they 
did in total darkness. When the intensity of 
illumination was varied, the cells showed a 
corresponding change in current produced. 
The plants are not a practical substitute for 
photo-electric cells, but the experiment may 
lead to important new discoveries concerning 
the electrical properties of living cells. 


keep does that have outlived their 
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SKINNY? 


LISTEN TO THIS 





Thousands gain 


10 to 25 lbs. 


this special 


quick WAY 


Nev r 
need for 


thou- 
sands of me a. and wo- 
men to be skinny” 
and friendless, even i 





they never could gain 
an ounce before. 
Here’s @& new, easy 
treatment for them 
that puts on pounds of 
naturally attractive flesh 
in just a few vere 
Doctors now know that th real 
reason why many find uvd 
o gain w ht is t 
a nough Vitamin | 
in ¥ food. Witt 

al ! you mia ‘ 
p md not get thes hody- 
! ‘l it of ! d 
N h ! new ¢ ry 
v h nbine these el nts 
jn littleconcentrated tablets, hosts 
‘ | ha put h Nia 


pound in y ) i 
Not only are thousands qui “ly F 


gaining normal, - 100 king 
t! hut ’ \ id : 
color, new pes ) that wins ‘friends, 
This amazing new product, 
Tronized Yeast, is made from spe- 
cial ported cultured ale yeast 
on itt Chest kn n 
of Vitamin B. By a new pr 
ess this yeast is concentrated 7 
tin made 7 tim more pow- 
erful. The n it is combined with 3 


kinds of iron, pasteurized whole 
yeast and other valuable ingre- 
dients in pleasant little tablets. 


If you, too, need Vitamin Tt 
° Posed by professional model 
and ire on to aid in building you — 


ul these new tronized Yeast tablets from your 
aru t at on Note how quickly they inerease your 
appetite and help you t more benefit fro the body- 
buildin food that a essentia Then day after 
dlay, itch lim nd flat chest round out to 
I ul attract ne better « and natural good 
looks Com you feel like a new person, 


Money-back guarantee 


No matter how skinny and rundown you may be from 
\ trv these new 





la of enough tamin B and iron ! Iron- 
1 Yeast tablets just a short t See it don’t 
rid in t ! vou up in af weeks a hev | 
helped thou and If you are not deligl roy with results 
of very fir aackage, your m aoe Gann refunded, 
Special FREE offer! 
I " tl in up r ulth right aways 
W i 1 REI iY I’ " a packa f Iron 1 
Yea n i I t « n I ! and 
ma ha l iraural Ww vill 
id 1a fa natin new | n health ew Facts 
About Your Body.’’ Remember, results with the very first 
package—or ney refunded, At all druggists. Ironized 
Yeast Co., Inc., Dep 455, Atlanta, Ga. 


















YOUR CAR’S THERMOSTAT 
(Continued from page 76) 


handed it to Gus, who held it up to the light. 

“How does this one work ?” the car owner 
asked, as he squinted into first one end and 
then the other. “It hasn’t any bellows at all.” 

“That works on a different principle,’ Gus 
explained. “See that coiled strip of metal? 
It’s made by taking two pieces of different 
kinds of metal and sweating them together so 
they form a single strip with one metal on one 
side and the other metal on the other side. All 
metals, you know, expand more or less when 
they’re heated, but they don’t all expand at 
the same rate. Brass expands much more than 
steel does, for the same degree of heating. So, 
if you had brass and steel soldered together, 
and you heated the strip, it would bend more 
and more as it got hotter and hotter. In that 
thermostat, as the water heats up the strip, at 
a certain temperature it starts to bend and 
open the valve.” 


= OW am I to know that it will open at 
the right temperature for this car?” 

“T'll prove it to you,” said Gus, walking 
over to a bench where some coffee had just 
come to a boil in a fat pot on an electric heat- 
ing plate. 

“Coffee's ready, Joe!’ he called out to his 
partner, who had stepped into his tiny office. 
“Will you join us in a cup, mister?” 

‘Thanks, I will,’ smiled the car owner. 
“Garron’s the name. Just moved into this 
town, so you wouldn't know me.’ 

“Here you are, Mr. Garron,” said Gus, as 
he handed him a cup of coffee. Gus put a 
small skillet of cold water on the hot plate in 
place of the pot. “Now, as I was saying,” the 
veteran auto mechanic went on, “testing an 
auto cooling-system thermostat is a cinch. 
Just drop it into some cold water on the stove 
and stick a thermometer in beside it—where’d 
you put the thermometer, Joe? Ah, here it is! 
Then all you've got to do is to watch the 
thermostat. When it starts to open, you read 
the temperature.” 

Garron kept his eyes on the thermostat as 
he sipped the steaming hot coffee. In a few 
minutes he called out, “There it goes!” 

Gus quickly read the thermometer. “One 
hundred and fifty-two degrees. That’s almost 
right on the nose. The specified figure is 150.” 

‘That double metal strip is something new, 
isn’t it 2”? Garron asked. 

“New!” exclaimed Gus. “You carry a good 
watch, don’t you? Look at the balance wheel, 
and you'll see its rim is made the same way, 
so it'll automatically adjust itself to keep good 
time in both cold weather and warm. Fine 
watches have been made that way for years. 
Even the bellows idea of making a thermostat 
is old, too.” 


laughed Garron, as he put his 

empty cup on the bench. “Thanks for 
the coffee. Stick that thermostat in the car, 
and I'll get going. I suppose some day they'll 
make cars that don’t need such delicate mech- 
anisms.” 

“Maybe so,” Gus grunted, “but I wouldn’t 
call a thermostat a delicate mechanism. Be- 
sides, that isn’t the only thermostat in your 
car. There’s another one, working on exactly 
the same principle, that acts to cut the charg- 
ing rate of your generator when it gets warm, 
and still another that works the automatic 
( hoke.” 

‘That’s right, 


OU win,” 


now I come to think of it,” 
Garron admitted. “One thing I never could 
get through my head, though, is how a ther- 
mostat can keep your motor really warm in 
cold weather. Of course, I can see how it 
would stop the circulation until the water 
around the cylinders got warm, but when the 
thermostat opens, why doesn’t the icy-cold 
water rush in and make the motor stone cold 
ugain? Then, of (Continued on page 131) 
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(Now You,TOO, | 
CAN LEARN TO 
PLAY MUSIC 


.». this easy as 
L A-B-C way 














No Special Talent Nec- 
essary ... You Learn at 
Home—WithoutaTeacher 


ERE’S how you can learn to play your favorite in- 
strument right in your own home. It’s the mod- 
ern U. 8S. School of Music, easy as A-B-C way. No 
expensive teachers—no tedious scales or exercises ! 
You learn in your spare time at an average cost of 
only a few cents a day. First you are told what to 
do, then a picture shows you how. In a short time 
you are actually learning real tunes by notes. You'll 
be amazed and delighted when you discover how easy 
it is to be ‘“‘the life of the party’’—always in de- 
mand—once you've learned how to entertain your 
friends with music. 


FREE BOOK. Send your 
name and address for illus- 
trated booklet and demonstra- 
tion lesson, free. Convince 
Piano Guitar Se ee at et a 
2 yourself you can learn to 
Violin Saxophone > a ; cal tepid 
> play Read how others have 
Organ Mardolin gained popularity, good times, 
enor Banjo extra money. Mention instru- 
Hawaiian Guitar ment preferred. Instruments 





LEARN TO PLAY 
BY NOTE 


Piano Accordion supplied when needed, cash 
or credit. U. S. School o usic, 
——— 83 Brunswick Bidg., New York 
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LF Full size, heavy duty Aladdin Elec- 
tric ARC WELDER only $39.25 with 
De Luxe Accessories! Has effici- 
ency of machines costing $145.00 to $800.00. 
Welds all weldable metals and alloys—every- 
thing from heavy castings to light sheet 
metal. Also fine for soldering and braz- 
ing. Fully guaranteed. Approved by 
Automotive Test - -agaaaiaes . Easi- 
ly portable on cas 
WORKS FROM tio Vv ‘SOCKET. Simply 
plug into 110 Volt or 220 Volt light socket 
costs only a few Renriies an hour to use. 
Anyone can use eas Full instructions in- 
cluded. AMAZING DETAIL: LS FREE! Write 
today for sensational facts about Aladdin Arc 
Welde *r for $39.25 including De Luxe Acces- 


sories! 
OMMONWEALTH MFG. COR 
4208 Davis Lane Seleoes. Ohio 























With Deluxe 
ACCESSORIES 


Dept. 3.23 ° 


Venetian Blind Materials 


Make fine blinds for your own home at low whole- 
sale cost. All materials supplied. We also have 
a unique plan making it easy for you to go into 
the business of making and selling to others at 
good profit. Send 10c for samples of ladder tape, 
cord, slats and rails and complete information. 


Venetian Blind Mfg. & Supply Co. 
Dept. D, 1760 Lunt Ave., Chicago, Ill. 


|_COMPLE TE ELECTRIC PLANTS — 


ONAN ALTERNATING CURRENT 
PLANTS furnish same as city current 
anywhere. Operate on gasoline. Run 
Radio, Water System, Refrigerator, all 
Aeotentes, Complete, ready to run, 
ES 350 WATTS UP 
Easy to poe, Available from stock. 
For Farms, Camps, Commercial use. 
Sizes for any C puspess. Write for details. 
D. ONAN & SO 
1683 ue. F. Ave. Minneapolis, Minn 
















Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete. 
Save money and time. Sold direct 
from eee only. Junior Press, 
$5.90, Job Press $11, Power$149. 
Do popular raised printing like en- 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


@ The Kelsey Co.._R-33, Meriden, Conn. 

















Seen , Uys 


EXCELSIOR 


Enclosed, = 
Self-Oiling, Roller Bearing 
Cheapest — werforfarmor = 
factory. Uses all fuels for pumping, sawing, etc. 
Best engine for the money. It pays for tself. 
Sold direct from Factory. immediate Delivery. 

WITTE ENGINE WORKS 

2223 Oakland Ave., KANSAS CITY, MO. 
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A CANOE 
FOR 



















— through the glories of game-filled 
woods—away from the world on the water. 
You two, a canoe and rippled reflections 
- « « alone on a lake with your dreams. An 
Old Town Canoe brings the wonders of 
wilderness, quiet contentment, and peace! 

Our Indian ancestors paddled canoes as 
quick and responsive as these. But an Old 
Town is tougher and steadier. Safe. Built 
to bear hard use for years. Write for a cata- 
log showing paddling, sailing and sponson 
models. It is free. Also a fleet of outboard 
boats, including big, fast seaworthy types. 
Rowboats. Dinghies. Address: Old Town 


Canoe Company, 313 Main Street, Old Town, 
Maine. 








distinctiv eries of 
wdinary mode | with com- 

kiln dried white 
accurate full size hull 
ing plans. C line 
hip model ngs in 
. white metal and box 

Blueprints from $1.00 
up. Complete kits fror 
$3.50. Send 15c in coin 
or stamps for fully illus 
trated catalogue 


THE MARINE MODEL COMPANY 
174 Worth Street New York, N. Y. 
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J'G SAW 50 
re the 
Including 12 assorted blades, 


Adapters, manual, and rol er 
aw Guide formerly found on ex- 
oa ive machines onl ly. Allmetal, 15°” 
ong, 8’ high, 6’’ table. A swift and 


easy cutter — best ever made for the 
FREE! atalog illustrating complete power tool line 
Circular Saw with oilless bearings, $3 each 


$2.50; completely equipped Lathes, $2 & $3; 



















“The Jigmaker’’ 
cuts wood 2” thick. 





Shaper 
Drill 
Sander, 
All practical tools for real work. Order today or send 
ird for catalog 


oF &u rar Products Co. 3 Commercial St. Rochester, N.Y. 
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KINKADE GARDEN TRACTOR 


Power Lawnmowe 
A Practical, Power Plow and Cultivz mane for 
Gardeners, Fruit Growers, Truckers, 
Florists, Nurserymen, Suburbanites, 
Country Estates and Poultrymen. 
Low Prices——-Easy Terms 
AMERICAN FARM MACHINE CO. 
1072 33rd Ave. S. E. Minneapolis, Minn. 
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CREEK CHUB BAIT COMPANY 
(423 Randolph St. Garrett, Ind. 
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Jim Dandy Cabin Cruiser 


The Trailer that has Everything 
Easy to build this beautiful 













,. cabinets 
electric lightand water systems 


refrigerator, 


and where to Can 


be built in any 


COMPLETE BUILDING PLANS :19° y,! 
people. Senc 00 today! 
Mail Dollar Bill to JIM DANDY, Box 125-B, Wausau, Wis. 
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YOUR CAR’S THERMOSTAT 


(Continued from page 130) 


course, the thermostat would close and the 
water would start to warm up; one minute 
the motor would be hot, and the next minute 
cold, and so on.” 

“That’s almost what does happen on a very 
cold day when you first start out,” Gus ex- 
plained. “If you'll watch the dash thermom- 
eter real close after the motor is started, you'll 
notice it creeps up to the warm point and 
then, as the thermostat opens up, it drops 
back quite a bit; then it creeps up again slow- 
ly to a position where it will stay as long as 
you keep the motor running. 

“The reason the motor settles down to a 
steady temperature so quickly is because the 
thermostat doesn’t snap open and snap shut. 
After the first swing up and down, it settles 
to a point where the opening is big enough so 
that the water flow will be just right to keep 
the motor at the correct temperature. 


ND that,” Gus went on, as he tightened 

the hose connection, just another 
reason why you should let your motor warm 
up slowly and carefully when you start out in 
real cold weather. If you hop into a car where 
everything is chilled down to zero, and the 
minute she starts you shove her into gear and 
tear off down the road, the cylinder head and 
the upper part of the cylinder block get hot 
while the lower part of the cylinder casting 
and the rest of the motor are still below 
freezing. Lots of cylinder-head cracks show 
up right then, and if you're going fast when 
the thermostat opens for the first time, and 
the pump is working like mad, there’s a rush 
of icy water that’s likely to cause cracks, too. 
“So, if you want your motor to last,’ Gus 
continued, “let it warm up slowly for a couple 
of minutes before you start from stone cold. 
That will give the heat a chance to work down 


is 
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ALL-STAR 
MODEL 
“oT 


JOHNSON 
ALL-STAR 
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the cylinder walls, and when the thermostat 
opens the pump will be working so slow that 
it won’t shoot a couple of gallons of ice water 
into a hot cylinder and head jacket.” 

“How about putting one of these adjusta- | 
ble covers over the radiator? Would that 
help?” Garron asked. 

“Tt will help to keep the motor warm long- 
er when you stop, but it won't save the mo- 
tor on a quick cold start,” Gus maintained, 
“and if the thermostat is working the way it 
should, it won’t help much, anyhow, at any 
temperature down to freezing. Of course, 
when the temperature is down to zero and be- 
low, then the flow of water through the ther- 
mostat is slow and the water is very cold 
where it flows in even after the motor has 
been running some time, there more 
difference in temperature than there should be 
between the cylinder walls at the lower end 
and at the cylinder head. The best cure for 
that is to cover up the lower third of the ra- 
diator with a regular adjustable cover or a 
piece of cardboard fastened to the core under 
the grill that you find in the new types of 
cars. 


ib oho oh 


so 1S 


” HAT sounds reasonable,” Garron agreed. 


“T'll let my engine warm slowly after 
this. But what are you going to do if you are 
in a big hurry to get started ?” 

“Hurry right off, if you want,’ growled 
Gus. “But remember that it may turn out to 
be a mighty expensive hurry!” 


BEARING ALLOY FOR CARS 


Loncer life for 
promised by using a new alloy 
mium, and copper, instead babbitt. Driv- 
ing tests, it said, indicate that use of the 
new material triples bearing life. Corrosion 
caused by organic acids in lubricants has de- 
layed commercial adoption of the alloy, but 
automobile and oil industries are reported to 
be working to remove this objection. 


automobile bearings 
of silver, cad- 
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Ww OUTBOARD MOTORS 


@ Different! Revolutionary! The 
greatest series of outboard motors 
ever developed by Johnson— packed 
with the performance features you 
have always wanted in an outboard 
—and priced unbelievably low! 

Imagine a Perfected Alternate 
Firing Twin at only $95.00, with 
Underwater Exhaust and Full Piv- 
ot Reverse combined! Imagine a 
“Single” with the same combina- 
tion at only $72.50! And a DeLuxe 
Streamlined Single and Twin, each 
with the new Ready-Pull Starter, at 
only $95 and $130 respectively! 

There are nine All-Star models 
in all, priced as low as $59.50! See 
them at your Johnson dealer. Y ou'll 
find his name listed under “Out- 
board Motors” in your classified 
telephone directory. 

JOHNSON MOTORS 

500 PERSHING ROAD, WALKEGAN, ILL. 


Johnson Motors of Canada, Peterboro, Canada 





Write for this 
‘4 FRE special, fully il- 
. lustrated literature describing 
Johnson’s nine All-Star mod- 
els for 1937. Packed with new 
features, new performance. 
Get the new Sea-Horse Handy 
Chart, FREE. 
All prices f.0.b. factory. Subject to 
change without notice. 




















Files are made far differently now 














USE THE NEW TYPE FOR YOUR WORK 


NICHOLSON FILES are far different in construction than any 
old style files you have been using. 


‘Controlled Irregularity’’— an entirely new principle of tooth 
design and construction gives these files increased filing 
speed in the hands of the user, greater stock removing 
capacity, ability to stay on the line of work, and longer 
.cutting life. 





Get the newest and best files for your shop at your hard- 
ware dealer’s. You can do better filing with these new style 


files. Nicholson File Company, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 
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STRANGE HYBRID CRAFT 
HUNTS OIL IN SWAMPS 


(Continued from page 41) 


plant, a standard eight-cylinder automobile 
motor of popular make was chosen. On roads 
or smooth ground it propels the marsh buggy 
at a speed of thirty-five miles an hour, through 
marsh land at an eight to ten-mile pace, and 
in the water at six knots. Its power is ap- 
plied through a pleasure-car transmission and 
a tractor transmission, in turn, giving the 
machine ten speeds forward and six in re- 
verse. Screens cover the radiator, generator, 
and air intake to keep them from becoming 
clogged by the white fluff from the bulrushes 
that grow in the marshes. 


ye NDLESS chains link the wheels on each 
side to provide a four-wheel drive and 
thus obtain maximum traction. By means of 
individual brakes, the wheels on one side may 
be stopped while the ones on the opposite side 
keep turning, enabling the vehicle to be steered 
in the water. On land, a steering wheel guides 
it like a conventional automobile. The front 
axle, pivoted at the center, tips sidewise to 
let the wheels ride smoothly over uneven 
ground. 

Made to special order by a leading rub- 
ber firm, the enormous tires are inflated 
with air under three to five pounds’ pres- 
sure, and are so resilient that the marsh 
buggy needs no springs. Permanent air lines 
lead from the tires through the wheel hubs to 
a pump, which may be turned on to blow up 
the tires while the machine is in motion. Re- 
lief valves on the tires make it impossible to 
overinflate them. In case of a small puncture, 
the pump will keep a tire filled with air until 
a convenient place is reached for repairs. The 
wheels themselves, made of aluminum and 
measuring sixty-six inches in diameter, are 
water-tight drums that provide reserve buoy- 
ancy in case of need. An aluminum body rests 
upon the standard automobile frame that con- 
stitutes the backbone of the vehicle, and many 
of its fittings also are of aluminum, to con- 
serve weight. 

Since the “marsh buggy” operates in the wa- 
ter, it must be equipped in accordance with 
the legal requirements for small boats, the 
fittings including a white light visible on the 
full horizon and red and green lights dis- 
played at the sides. The designers solved the 
problem of mounting the latter where they 
could be seen by placing them on a hinged 
rod, which can be lowered to project ahead 
of the front wheels. The white light, on a 
staff at the “stern” of the amphibian, is sup- 
ported high enough to be seen over the tops 
of the tires. An automobile horn complies 
with the rule requiring a warning signal, and 
the prescribed copy of marine regulations is 
carried in a brass case beside the seat of the 
“pilot.” 





T THE rear of the vehicle an aluminum 
trolley aids in loading and unloading the 
heavy prospecting instruments. Above it, a 
platform serves as a vantage point for sur- 
veying, and provides a perch for a lookout 
when the grass is so high that it completely 
obscures the driver’s vision. 

Even in the remotest parts of the Louisiana 
marshes, the crew of the odd amphibian will 
be in constant communication with other en- 
gineers at the base camp of the expedition. 
A complete, two-way short-wave radio-tele- 
phone set will enable them to report their 
progress, call for help in unexpected emer- 
gencies, and flash word of any important dis- 
coveries. It also will enable directing engi- 
neers to control the movements of the ‘“‘marsh 
buggy” and forward instructions in unfore- 
seen contingencies. 

In time, other equipment will be added, as 
new uses are found for the strange craft in 
making the marshes accessible to man. | 
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77 SENSATIONAL NEW IDEA 
IN MOTOR CAR SAFETY! 
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interiors of Plymouth 


well as beauty. 


This has been done, 
of clinical research, to 
SMOOTH...all instrument board controls are minor mishaps inside 
recessed...lower edge of panel is rounded... 


soft rubber windshield-wiper knobs. tornclothing...barked 
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The beautiful 1937 Plymouth De Luxe Four-Door Sedan 

SAFER—AND EASIER! Driving the new Plymouthiseffortless. Easiest steer- 
ing you have ever experienced; easy, quiet gear shifting; nosway on curves. 
Plus big, double-action hydraulic brakes that stop you smoothly, safely! 





WHAT MAKES 
A SAFE CAR 


% DOUBLE-ACTION HYDRAU- 
LIC BRAKES...self-equalizing 
.. sure, switt, safe stops. 


ALL-STEEL BODY... the top 
is one solid ‘‘stamping’’ of 
steel. ..walls, doors, floor are 
all steel reinforced with steel. 


* 


EFFORTLESS STEERING... 
responds to atouch...nosway 
on curves. Driving is really 
restful; parking’s a cinch! 


NO SWAY ON CURVES...rigid 
stabilizer atfront end of extra- 
rigid frame keeps car on even 
keel...steady on the turns. 


SAFETY INTERIOR... every 
detail carefully styled and de- 
signed for greater safety as 
well as beauty. 


LOW FLOORS—No “hump” in 
doors. ‘“‘Chair-height”’ seats th 
your whole body properly .. 
you to ride in restful, relaxed c 
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“ \ Every Detail Inside the 
i Car Recessed or Pad- 
ded or Redesigned for 

Protection of Passengers 


3 ONE of the most inter- 
esting improvements in 1937 
automobiles...the handsome, new 


signed and planned for safety, as 


bruises in case of sudden stops... 


.and permit 
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SUDDEN STOP: No harm! The deep pad- 
ding of the front seat is carried over the back 
edge in a heavy roll that prevents bumps. 
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BETTER VISION AHEAD.. 














. the venti- 


lating windshield is clear, and wider by 
3’’. Warm air defroster vents built in. 











HEAR A WATCH TICK! Big all-steel body is 
sound-proofed like a modern broadcasting stu- 
dio. Noise shut out...prevents nerve-strain 
and fatigue...another big safety factor. 


Al&= EASY TO BUY 


You’ Ildiscoverthis beautiful, new 1937 Plymouth 
is priced with the lowest...and offers a payment 
plan which will fit your budget. See your Chrys- 
ler, De Soto or Dodge dealer—for the convenient 
purchase terms made available by the Commer- 
cial Credit Company...terms as low as $25 a 
month. PLYMOUTH DIVISION OF CHRYSLER 
CORPORATION, Detroit, Mich. 
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Thank You, 
To Cows’ Milk 


a new war invention whel 



















We'll Stick 





In A recent issue, the Man with the Net 
told of a machine invented by two Evansville, 
Ind., inventors for milking guinea pigs. Since 
I work in the ime 
laboratory with these Be. 
men, I am in a posi- V4, ay ) 
tion to correct some ‘ 
ot your information SY ie J 
First, the machine Ke 7 
was not made to milk 
guinea pigs, but to eRe OH 
milk rats. Guinea pi “ Boy! 
can be milked by \ oo ; 
hand ! Second, guinea- aN ¢ 7 
pig milk does not ¢ MAW Bsr 4 
tain much more fat 
than cows’ milk, while rats’ milk contains 
about three times as much fat as ¢ milk 

R.E.R., Evansville, Ind. 

Cannon for Airplanes 
Become a Reality 
IT SEEMED to me as If su had overlooked 


1 news dispatches 





from Spain recently mentioned the use of a 
rapid-fire gun, mounted aboard an airplane, 
that shoots high-« plosive ells instead of bul- 
lets at other aircraft. 1 apologize for my faulty 
memory Phumbir thr yn of my 
back copies of the magazine not long after- 
vard, I came cro u rticle, “Flying 
Battleships,’ with a description and even a 
diagram ot hat 1 evident! the selfsame 
gun (P. S. M., Dec., “34, p I was inter- 
ested to reread a pre lictio that seems to be 
coming true Battleships of the air, spout 
ing death from risthi innon, will iil 
majesticalls C! the kies exchanging 
creamin hells and bl ing one another to 
pieces high above the eart F.P.W., Mil 
\ aukee, VW 

Who Says We Know 

All the Answers? 

I’p like t weest that vewhere in your 
magazine ! l the correct solutions 
to the proble t appe in Our Reader 
oa | ) ( tl fter the publica- 
tion of ‘ 1 could divulge the 
right ar ( d ( is check up on our 
own soluti W_E_F., Bird-in-Hand, Pa 
Wants To Fiddle Around 
With Stringed Instruments 

AS A ( ( to ir | e 
| il Cit l ( ( le 
read t l 
ae cl NOW Ww YOU 
l irent ( PLAY ; ’ 

inning of H 
EVE! | ( 
1 ‘ +} | 
) | 
] 
e ee 
)' | 
cal d dworking project. I 
parti erested in the larger n¢ 
G.H., J Ss Valle N.Y 


A Technical Question 
On Insect Photography 


Maybe I’m 
photography, 


just showing my ignorance of 
but it seems to me there’s some- 
thing screwy about the way you have Lee 
Passmore laying for the trapdoor spider in 
your March issue. You say, “In one hand 
he holds a long flash light, directing its glare 
at intervals on the door of a trapdoor-spider 
The other hand the switch 
flash gun,’ while a carefully trained 
waits with its shutter open, ready to 
catch a picture.” Now, what I want to know 
this: if the camera shutter is open, and 
Passmore keeps turning his flash light on the 
of the nest for hours before the spider 
opens it, why isn't the image of the closed 
door registered faintly on the film, or at least 
a blur of light? Will camera hound 
pi itiently and in words of syllable, ex- 
plain that to me?—R.A.B., Mich. 


Well, We've Got That Girder 
Around the Corner! 


nest rests on 
ol a 


camera 


door 


some 
one 
Detroit, 


As a structural engineer, I was interested 
in the problem submitted by S.A.M., Sykes- 
ville, Md.,about haul- 
ing the 100-foot gir YAH A RINGER! 
der around the cor 
ner It is solved by 
finding the angle at ro i . ge 
which the available v 7s) °> —S 
space is less than for ie 
iny other angle. For AZ. r ~ 
the corner given, this . 
minimum space 1s n”n< Cc _ 
about 105.98 feet. Al- Smo a ' 
lowing twice the Aiea 2oS> 
width of the girder as 
extra space needed, the 100-foot girder will 
wing around the corner so long as it is less 
than three feet wide——J.H.F., Washington, 
D.C 


Time To Start Thinking 
About Keeping Cool 


Witn summer coming on, how about giv- 
it us an article on the construction of a 
cood air-conditioning unit? Something that 
vould take care of about 5,000 cubic feet of 
pace would suit me, and I am sure that 
many of your readers would appreciate such 
ans. Incidentally, | am making twelve mer- 
cury barometers from plans you published, 

ad I must say that they seem to be working 

t well. I expect to use them for advertis- 
i purpose A.L.N., Miami, Fla. 


his May Explain 
The Teapot Mystery 
IN ANSWER to M.W.E.’s que 


tion of why a 


r teapot holds in the heat better than a 
porcelal one, I'd say that it is because sil- 
ver, bei . good conductor, quickly rises to 
the temperature of the tea and then stops 
lraining off a portion of the heat. The porce- 

1 container, on the other hand, requires 
reat deal more heat to bring it up to the 
temperature of its contents, and therefore 
heat is constantly being absorbed, and the 
temperature of the tea lowered accordingly 


The fact that a polished surface reflects heat 
may be another reason for the superiority 
of the silver pot.—P.N., Syracuse, N.Y. 

Is the Longest Way ’Round 

The Shortest Way Home? 


IN RESPONSE to F.L.M.’s request for more 
problems, let’s see what readers can do with 


this one. A man is in a rowboat one mile 
out in a lake whose shore line is straight. 
Three miles along the 
shore, from the point 
nearest the boat, is a 





road running at right 
angles to the shore, 
and a town is located 
five miles out on this 
road. The man can 
row two miles an 
hour, run six miles an 
hour through the 
rough country = sur- 
rounding the lake, and 
run ten miles an hour along the road. What 
route should he take to reach the town in 
the shortest possible time ?>—H.E.H., Lincoln, 


Nebr. 
He’s So Good at Telepathy, 
He Doesn't Need a Radio 


Since publishing that interesting article on 
telepathy, you probably have been swamped 
with letters from readers who want to tell 


about their own experiences or those of their 
friends. Well, here’s mine: Several years ago, 
I was “keeping company” with a girl who 
played the piano and, as I was something of 
a performer on the saxophone, we often 
played duets together. There was one piece 
of music we liked particularly. Then I went 
away to college, and for several months for- 
got all about both girl and music. One eve- 
ning, while I was studying, that piece of 
music started running through my head so 
plainly that I just couldn’t get rid of it. The 


impression was so strong that I wrote to the 
girl, telling her about it. She wrote back 
that on that particular evening, just at the 
time the tune hit me, she had sat down at 
the piano and played the music, for the first 
time since I had left-—J.T., Canton, Ohio. 


When a Live Wire Really 
Acts That Way 


SEVERAL years ago, you published an item 
telling how an electric cable carrying a heavy 
current may squirm 
and kick like a fire 
hose, because of the 
electromagnetic forces 


set up in it. I was 
reminded of this re 
cently, when an er 


vineer friend told me 
that it is sometimes 
ssary estimate 
the force ‘d 
tween two bus bars 
that carry heavy cur- 
rents. It seems that if these 
fastened securely enough to tl 
support, they may (Continuec 


to 


exerte 


nece 
be- 





are not 
insulating 
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yank themselves loose. Having to tie down 
an electric conductor to keep it from hopping 
all over the place strikes me as being funny, 
somehow.—E.G.R., Washington, D. C. 


Match Holder Draws Fire 
From This Reader 


IN REGARD to the 
combination match 
holder and _ striker 


featured on your page 
of new household de- 
vices in a recent issue, 
I would say that if 
smokers are now too 
lazy to strike their 
own matches some- 
one should invent a 
mechanical smoker to 
do the whole busi- 
ness for them.—J. S., San 


Peasants Will Say That 
This Is an Easy One 


Here’s a brain-twister I came across the 
other day: In a certain country, there are 
only two kinds of people, lords and peasants ; 
the lords always tell the truth, while the peas- 
ants always lie. Three natives of this country 
met on a road. The first described himself to 
the second, who turned to the third and said, 
“He says he’s a lord.” The third replied, 
“He’s not a lord; he’s a peasant.” The puzzle 
is to figure out how many of the three were 
lords, and how many were peasants.—A.N., 


Brooklyn, N. Y. 





Antonio, Tex. 


Wanted: a Simple Explanation 
of Calculus in 3,000 Words 


AFTER reading “Our Readers Say” for ten 
years or so, I have come to the conclusion 
that there are a number of mathematics 
sharks among your subscribers. You have 
articles on chemistry, microscopy, model mak- 
ing, radio, etc., but I have never seen one on 
mathematics. Why not give us mathemati- 
cians a break and have a series of articles 
such as, for example, ‘Calculus and Its Prac- 
tical Applications”? I think this would be 
very interesting and instructive, since calcu- 
lus, I have heard, is a great time saver in in- 
numerable places——R.S.S., Denver, Colo. 


Radium in Dental Plates 
Isn’t Exactly New 


In A recent issue, you referred to dental 
molds or plates containing radioactive sub- 
stances being used as 


a new means of treat- THE COST GI'ME 






ing cancer of the A HEADACHE 
> teat See 
mouth. As a tormer TOO THACHE 


employee in the radi- 
um department of a 

hospital in Glasgow, \ 
Scotland, I happen to 
know that this meth- 
od of treatment was 
in use there six years 
ago, and is therefore 
not a new develop- 
ment. It also is employed in treating cancer 
of the lip—A.M.R., S.S. Cameronia. 


Maybe His Idea Is to 
Build Them of Rubber 


THe reason why bridges are swept away in 
flood-stricken areas is that they are not built 
on the right principles. Of course, bridges 
built like the present ones will be carried off 
by flood waters, but if they could be con- 
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SMALL 
INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable 
when Patented. The’5c and !0c stores flourish on simple 
Patented products which are commercially successful. If 
you have a Patentable invention—act to protect it. 








DELAYS ARE DANGEROUS 
IN PATENT MATTERS ... 


When you place your invention in our hands, 
we are in position to proceed at once to 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. 
This blank will enable you to make a sketch of your inven- 
tion in proper form. In our book, we tell you im to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new princi- 
ples. Most of them provide new methods of doing some 
everyday thing in a res way. These improvement Pat- 
ents offer large chances for profit if commercially useful. 
The business world wants improved products and services. 

The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent: 

How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers 
must be made out; how the Patent Laws protect you; why 
it is important to avoid loss of time in getting your appli- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 

OUR LOCATION IN 

WASHINGTON 

Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers. 


MAIL COUPON 


NOW! 


CLARENCE A.O’'BRIEN 
& HYMAN BERMAN 


88-F Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 
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FREE RECORD 
OF INVENTION 
FORM 


to record the de- 
scriptive outline 
of your invention 
and to establish 
date. With it you 
can makea rough 
sketch of your in- 
vention and have 
it witnessed in a 
manner of value 
to you as evi- 
dence should oc- 
casion arise. 





BEFORE U.S. PATENT GOFFICE 


REASONABLE FEES AND 
CONVENIENT TERMS 


We have served thousands 
of inventors in all parts of 
the United States and we 
are able to serve you very 
reasonably and extend lib- 
eral terms of payment. So 
don't waste valuable time. 





out any cost or obligation on my part. 
NAME 
ADDRESS 


Please send me your FREE BOOK, "Patent Guide for I 


the Inventor" and your "Record of Invention” form, with- | 


(Important: Write or print name plainly.) | 
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For skin-beauty! 


ier that young-girl freshness that cap 
tivates! Use Lifebuoy 7 slarly. It's 


gentle... thorough. That same purifying 
ingredient in the lather which stops 
“B.O.” also 1 5 1C WN r Are narkably 
efective Complexion soap. “Patch” tests 
on the skins of hundreds of women 
show it’s over 20 milder than many 
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so-called “beauty soaps” and “baby soaps.” 


Don't overlook this: Everyone must be 


on his guard 
against “B. O.” 
Bathe recularly 
with Lifebuoy. It 
stops this menace 
to success and 
happiness. De- 
pend on Lifebuoy! 
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tube. Offers 


Send for a FREE Trial Tube 


For real shaving comfort day inand 
y out, try Lifebuoy Shaving Cream. 
Get it at your druggist’s. Or write 
Lever Brothers Co., Dept. 
Cambridge, Mass., for a Free 12-day 
odinU.S.andCanadaonly, 
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OUR READERS SAY 


(Continued from page 5) 


way that they would be strong, yet flexible, 
I am sure that the problem would be solved, 
without the unnecessary expense of aluminum 
or “jackknife”’ construction.—H.C.S., Brook- 
lyn, N. Y 


The Coffee, It Seems 
Had Grounds for Boiling 


Mrs. E.O.C., who is perplexed by the in- 
creased activity of boiling water when coffee 
is added, suggests that the chemicals in the 
coffee lower the boiling point of the water. 
The explanation, however, is much simpler 
than that. The irregular edges of the coffee 
grains added to boiling water provide a start- 
ing point for the formation of steam bubbles. 
With something to help them form, the bub- 
bles develop more easily and more rapidly, 
thus producing more violent action in the 
water —D.W.A., Salt Lake City, Utah. 


Might Put the Puppets 
Up to Monkey Business 


I THINK it would be a good idea for your 
Home Workshop Department to give us an 
article telling how to 





make one of those YEAH, THEN TRY MY 
quaint old instru- ORGAN GRINDER 
ments, the organ SWING | 

crinder’s music box. 


I am sure this project 
would win wide ap- 


proval from  home- (DB 
7 _ La 
workshop fans and t—> 
. . << 
curio hobbyists. For es 


my own part, I could 
use a hand organ very 
nicely to provide an 
appropriate background of music 
marionette show.—T.T., Cleveland, 


Why Not Invent a Machine 
To Invent Our Inventions? 


for 
Ohio 


my 


IN A RECENT issue I noticed that telephone 
subscribers in Stockholm, Sweden, can 
tain a taxi, the time of day, or a weather re- 
port merely by dialing certain numbers. This 
certainly portends the advance of a purely 
mechanical age when we'll all be eating a 
hearty meal by swallowing three food pills 


ob- 


and learning our lessons from phonograph 
records that teach our “subconscious” while 
we sleep. What with photo-electric cells 


opening and closing doors for us, radios hand- 
ing out baseball scores and crooning us to 
sleep, electricity winding our clocks, and auto- 
matic stokers feeding the furnace, I feel that 
it’s high time somebody invented something 
that will make more instead work 
for everybody. Otherwise we'll soon be need- 
ing padded toothpicks to prop our eyes open, 
and automatic pinching machines to keep re- 
minding us to breathe—M.P.E., Platts- 
burgh, N.Y. 


Just Casting About 
For Something New 


Ovr MAG is swell! I can’t say I want any 
of its sections dropped. However, if you 
need a new subject, why not give us some 
articles on home foundry work? The Diesel 
torch described recently permits us to turn 
on the heat.—R.K., Ontonagon, Mich. 


of less 


Feminine Reader Wants 
Easier Math Problems 

Yours is an interesting magazine, and I 
particularly enjoy the “Our Readers Say” 
page. The only fault I have to find in your 











publication is the fact that it leans too much 
toward the male sex. (Continued on page 7 ) 
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OUR READERS SAY 


(Continued from page 6) 


I am interested in the mathematical problems 
which are published, but to my dismay, after 
working for hours on them, I find that they 
cannot be worked with high-school arith- 
metic. Why not print some easier ones for 
us ladies? —G.I.K., Knoxville, Ill. 


Model-Railroad Builder 
Prefers OO to HO 


PLEASE don’t take too much notice of 
E.K., who recently let out a cry for railroad 
plans in HO gauge. Just go on publishing 
diagrams with dimensions in full sizes; then 


any +]-railroz 
iny model-railroad AW, | THOUGHT 


enthusiast capable of 
; ‘ ! 
constructing his own YOu SAID HO ! 


equipment can scale 
down to his particu- 
lar gauge—whether it 
be O,HO,OO, or some- 
thing else. I main- 
tain that OO (four- 
millimeter) gauge has 
HO backed off the 
map for the real rail- 
roader who gets his 
measurements from actual trains or from 
drawings with full-scale dimensions. Try 
scaling these measurements down to HO 
gauge and you'll find yourself using an un- 
wieldy reducing factor of 17/128 inches to 
the foot, instead of the simple four millime- 
ters to each foot for OO. Millimeter rules are 
easily procured and that is all the extra equip- 
ment you need to start work in this simple 
OO scale.—F.W.S., Victoria, B.C., Canada. 





Requests Information 
On a New Stenciling Process 


SoMEONE told me recently that there was 
a good way to make stencils for reproducing 
printing by attaching paper stencils to silk 
bolting cloth held taut in a frame, so that 
the ink comes through the silk and outlines 
the letters or designs. This method, I under- 
stand, does away with the necessity for ties 
or bridges to join the detached “island” parts 
of the stencil, as in the central section of the 
letter O. Why not give us an article in the 
Home Workshop section on this process ?>— 
B.B.W., Portland, Me. 


Thinks Index Would 
Settle Some Arguments 


Many times, when I get into an argument 
with a friend, I want to refer to some article 
in a back issue to set- 
tle the question. But 
that means I must 
wade and fumble 
through seventy-two 
issues to find it, for 
I have a six-year file 
of the magazine. How 
about publishing an 
index of the whole 
magazine, including 
both short and long 
articles as well as the 
Home Workshop section?—G.D.J., Cape- 
lano, Kans. 


Come On and Tell Us 
What Science Is 


FREQUENTLY I have heard science defined 
as “the orderly arrangement of knowledge.” 
Here is a definition that appeals to me as 
being more specific: “Science is that branch 
of learning which links causes and effects.” 
I don’t know whether this is original with 
me. If not, perhaps some reader can tell me 
who said it first—G.P.S., St. Paul, Minn. 


















| All first class repair shops | 
use and endorse Ramco | City 





Low Cost Overhaul 


“Thanks, but I 
never add oil since 
I got my Ramco 

Overhaul job.” 





F you hear the slap-slap of the pistons 

under your car’s hood—see smoke 
from the exhaust—feel lack of power on 
the hills—then it’s time for you to get a 
Ramco Overhaul, the time-tried method 
of low-cost motor reconditioning. 
You'll stop adding oil between drains; 
you'll save gallons of gas—probably 
save the price of the job itself in just a 
few months. And what astonishing new 
pleasure you'll find in your car’s re- 
stored smoothness, power and respon- 
siveness! Truly Ramco restores ‘‘new 
car” pep and performance to a simply 
amazing degree! 


Rameo Piston Rings 
| Give Proved Results! 
Be Sure You Get the Original, Not a Copy 


Renews Power-Saves Oil 


Tested for Many Years 
In Millions of Cars 


"Give every sales- 
man’s car a Ramco 
Overhaul we're 
using too much oil 


and gas” 





But remember!—Ramco is widely imi- 
tated. Its revolutionary results have 
forced others to attempt to duplicate 
them—have flooded the market with 
“just as good” rings by the dozen. So 
insist on the original Ramco Overhaul 
that has had many years of car-owner 
testing in millions of cars. 

Thatthere is 7o substitute for Ramco is 
strikingly illustrated by the FREI 
booklet which this coupon will 
bring you. Mail it today and find 
out how to buy “‘new car” econ- 
omy and power for your car 
out of your oil and gas savings. 


Trade Marked for 
Yow t 


RAMSEY ACCESSORIES MFG. CORP., 28 South Spring Ave., St. Louis, Mo. 
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MOTOR OVERHAUL 


seen cate Genes me aimee cen <onens 

i Ramsey Accessories Mfg. Corp. Save Postage! 

| i 28 South Spring Avenue Paste this on a 
St. Louis, Mo., U.S. A. 


Please send me your free booklet which shows how | 
; Ramco Piston Rings have restored new car pep, 
power, and oil economy in millions of cars. 


Penny Postcard | 
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RAMCO PISTON RINGS 
RAMCO PISTON SKIRT EXPANDERS 
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THIS SIMPLIFIED TWO-WAY 
SHEARING HEAD veh 


SMOOTH shaves 
CLOSE shaves - - 
QUICK shaves - - 


oO It shaves in plain sight at 
the leading edge. You always see exactly 
what you are doing, so hard-to-reach 
places do not exist for Clipshave. 
The V-shaped openings are so designed 
that all types of hair—long or short, fine 
or coarse—enter freely and are shaved 
Clip- 


shave's unique triple-impulse motor is a 


skin-close with amazing comfort. 


marvel of swift, silent power 


Because all hairs are ejected from the 
shearing system and not into it, Clipshave 
is absolutely clog-proof, and needs no 
special cleaning. Clipshave’s very sim- 
plicity, with the fewest possible moving 
parts, makes it the most efficient electric 
shaver and lowers its cost to you. 

BUY A CLIPSHAVE TODAY 
If your dealer can’t supply 
you, send $10 to Dept. U, Clip- 
shave, Inc., Port Chester, N.Y. 








CLIPSHAVE, INC 
DEPT. U, PORT CHESTER, N. Y 
pshave in payment for which 
It is understood that should | return 


t 

aC | 
l 

>n within 30 days, my money will | 
I 

| 

j 

| 

| 


| Please send me 
t $10 is enclosed 
it in good condit 
be refunded 
NAME 

STREET 

CITY STATE 
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ICE KEEPS FLOWERS 
FROM FREEZING 


‘HEATING with ice” now enables fresh- 
ly cut roses, sweet peas, and gardenias to 
be rushed safely from California gardeners 
eastern florists during winter months. 
Carried in unheated compartments of fast 
transcontinental airplanes, the blooms 
have hitherto been subject to damage by 


to 


freezing. In a scheme successfully tried 
out a few weeks ago by Durward F. Fish- 
er, refrigeration specialist of the U. S. 


Bureau of Plant Industry, a box contain- 
ing flowers is wrapped in turn with a sheet 
of waxed paper, thirty thicknesses of wa- 


ter-soaked newspaper, another sheet of 
waxed paper, dry newspapers, and heavy 
wrapping paper, just before shipment. At 


the frigid temperatures of high altitudes, 
the water in the wrapper starts to congeal 
—but, paradoxically, heat is liberated in- 
side the package. Thermometer tests show 
that the interior temperature heid at 
thirty-two degrees F., two degrees above 
the danger point for the flowers. The ex- 
planation lies in the fact that water at the 
freezing temperature has to give up a cer- 
tain amount of heat, known to physicists 
as its “heat of fusion,” before it can turn 
into ice at exactly the same temperature. 
This is the source of the heat that protects 
the blossoms from damage. Government 
experiments also have been made with the 
process for possible use in the winter ship- 
ment of pears. 


is 


“TRICYCLE” GEAR MAKES 
PLANE LANDINGS SAFER 


A “rricycLe” landing gear representing 
a radical departure from conventional de- 
sign will be employed upon forty new 
planes destined for three of the country’s 
leading airlines. Instead of being placed 
at the rear of the machine, the third wheel 
of the landing gear is fixed to the extreme 
forward end of the fuselage, where it of- 
fers positive protection against “nosing 
over,” or performing a forward somersault 
in an imperfect landing. Planes so equipped 
can “fly into the ground,” descending at 
sufficient speed for the pilot to retain full 
flying control, which he now momentarily 
loses as he “stalls,” or kills his speed after 


leveling off for a landing. Successful tests 


of the new safety gear have been conduct 
ed with a small two-place machine at 
Washington, D. C., and with a heavier 


plane at Wright Field, Dayton, Ohio. 


INSTRUMENT MEASURES 
SMOOTHNESS OF PAPER 


To MEASURE the smoothness of paper, 
two Wisconsin inventors have produced a 
scientific apparatus which combines a 
prism, an electric eye, and a miniature hy- 
draulic press. The papet be tested 
pressed against the back face of a prism 
which reflects light onto the photo-electric 
cell. The closer the contact made between 
prism and paper, or, in other words, the 
smoother the paper, the lower is the in 
the light reflected. The photo- 
ell turns this light into currents 
recorded, thus giving an exact 
asure of the smoothness of dif- 
ferent samples of paper. 


Is 


tensity of 


electric 


mi relative 














THAT BIRD DOESNT KNOW 


SANI - FLUSH 
CLEANS OUT ANTI-FREEZE 








































NOW’S THE TIME TO CLEAN 
OUT YOUR RADIATOR 


A WHOLE WINTER’S accumulation of rust and 
sludge is choking the cooling system of your 
car. Clean it out! You can do it in a few 
minutes—for 10 cents—with Sani-Flush. 
Don’t take a chance on an overheated 
motor. It’s dangerous and expensive. Just 
pour in Sani-Flush. (Follow directions on 
the can.) Run the motor. Drain and flush 
once. Refill with clean water. Sani-Flush 
cannot injure aluminum cylinder heads or 
motor fittings. You find Sani-Flush in most 
bathrooms for cleaning toilets. Sold by gro- 
cery, drug, hardware, and five-and-ten-cent 
stores—25 and 10 cent sizes. The Hygienic 
Products Company, Canton, Ohio. 


ani-Flush ¢9 


KEEPS RADIATORS CLEAN 
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Here is the light- 
est, handiest 
slickest little mo- 
tor that any fisherman, 
cottager, vacationist 
ever dreamed about . 
and, complete, ready to go, 
it costs only $44! Drives 
good sized boats up to 51/2 
miles an hour! Uses only 
. single quart of fuel in 

2 hours ... 100 miles of 
ot water motoring 
for less than 60 cents! 


Write today for catalog on the 
15 lb. Scout and brilliant new 
Evinrude Streamflow models 
for 1937. Address, EVINRUDE 
MOTORS, 5100 N. 27th St., 

Milwaukee, Wisconsin. 
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COMPLETE ELECTRIC PLANTS 


aN ONAN ALTERNATING CURRENT 
PLANTS furnish same as city current 
anywhere. Operate on gasoline. Run 
Radio, Water System, Refrigerator, all 
Appliances. Complete, ready to run, 
SIZES 350 WATTS UP 
Easy to install. Available from stock. 
For Farms, Camps, Commercial use. 
Sizes for any purpose. Write for details. 
. W. ONAN & SONS 
1684 Royalston Ave. Minneapolis, Minn 
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SMOOTH-ON 0 a 


SAVE MUCH MONEY 
ON AUTO REPAIRS 
With Smooth-On No. 1 you 
can make the following re- 
pairs easily, quickly and usu- ) 
ally at almost no expense. p) 
On 


STOP LEAKS 


of water from a frozen, 
punctured or corroded ra- 
diator (nothing put inside), 
from a cracked engine jack- 
et or from a loose hose connection; of /u- 
bricant from a cracked crank, gear or dif- 
ferential case or bad joint; of gasoline from 
tank or line joint; of exhaust fumes from 
manifold, muffler or heater connections. 


MAKE LOOSE PARTS TIGHT 


Smooth-On No. 1 makes solid connections 
P keeps lubricator terminals, grease 
cups, hub caps and nuts from backing or 
dropping off; tightens loose fenders, lamp, 
tire and license plate carriers; makes 
screws stay tight in hinges, locks, robe 
and foot rails, window and dash mould- 
ing; tightens loose spring bushings to pre- 
vent wear and squeaking. A bolt with 
Smooth-On No. 1 under head and nut 
washers makes a strong replacement for 
a weakened rivet. 

Smooth-On No. 1 metallizes quickly, 
holds perfectly on any metal and is proof 
against vibration and heat. In addition to 
the repairs listed, dozens of practical money- 
saving applications in the home make 
Smooth-On a necessity to every handy man, 

Anyone can get thoroughly satisfactory 
results by following the illustrated direc- 
tions in the free repair booklet. 


SMOOTH-ON 




















Send for your copy, and 
HOME » AuTO get Smooth-On No. 1 in 
REPAIRS 7-02., 1I-lb. or 5-lb. can 
di from your hardware store 
WU a or if mecessary from us 
2 yj 
direct, 
1 SmooT-o# 
ie ee! quue Ge GED GED GED On Gu cue au aD ame @ 
wey SMOOTH-ON MBG. CO. 
with te Dept. 58. ; 
SMOOTH-ON 574 Communipaw Ave. 
Jersey City, N. J. 
Write for Please send the free Smooth- 


FREE BOOK On Repair Book. 
een Name................... 
Address. . 
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DO A BETTER JOB...FASTER 


Si ARP tools are the watchword of every 
good craftsman. He knows that all the 
skill in the world is wasted with dull 
chisels and knives. It’s best to keep your 
tools razor-sharp all the time. They'll cut 


clean and do faster, better work. 


Nothing sharpens tools like a Carborun- 
dum Brand Combination Stone. One side 
is coarse grit to remove nicks; the other 
fine enough to give any tool a razor-sharp, 
keen cutting edge. Try this stone next 
time you sharpen your chisel, plane, 


gouge, OF draw knife. 











ABOVE-—Carborundum Brand Sili- 
con Carbide and Aloxite Brand Alu- 
minum Oxide Grinding Wheels and 
Sharpening Stones for general metal 
grinding and tool sharpening. Avail- 
able in all standard sizes and grits. 


SEND FOR 90-PAGE ILLUSTRATED BOOK AND SHARPENING STONE 


Mail coupon and 20c 
today for useful hand- 
book and sample 
sharpening stone, 
Shows how hun- 

dreds of jobs 
can be 
done 
better. 















THE CARBORUNDUM COMPANY, 
Dept PS 7-4, Niagara Falls, N. Y 


enclose 20« coin or stamps) for your new 
book. “ Carborundum Brand Products for the 
Home Craftaman;” and FREE Pocket Sharp 


ening Stone 


Name 






Street 
City 


State 


( Casborendun and A 


trade-marks of The Carborundum Company 
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INVENTORS 


all PATENTS 
ARE NOT ALIKE! 


Some Patents Give Inventors Broad 
Monopoly Rights... Other Patents 
Provide LITTLE Real Protection! 


You want the best 
Jnee patent you can pos- 
sibly get, and a good 
VALUABLE patent depends not 
only on the inven- 
GUIDES FOR tion itself BUT 
INVENTORS UPON THE SKILL 
AND INTEREST 


OF YOUR PATENT 
ATTORNEY in 
drawing up the claims 
and specifications and 
in following your 
case to a successful 
conclusion. 


C. A. Snow & Co. have 
had over 61 years of 


specialized 
perience 
difference 


patent ex- 
We know the 
between 





strong patents and 
weak ones. 

Write today for our 
free document CER 
TIFICATION OF IN- 
VENTION” and our 
tw fre booklets 
“HOW WE » PROTECT 
YOU" and “SUGGES- 


TIONS ON HOW TO 
COMMERCIALIZE 
YOURINVENTION"” 
Fill out the coupon be- 
low NOW. Remember 

the Patent Office is 
granting the aver 
age of 1,000 patents a 
week. So you can see 
the sooner you act the 
better your chance 
of gettin ig a good pat 
ent fail the coupon 


TODAY 
DEFERRED PAYMENTS ON REQUEST 


on 


1s 





eeeee Cut Coupon On Dotted Line 
DEPT. B-16-SNOW BUILDING, WASHINGTON, D. C. 


Gentlemen: Please send me absolutely free and 


without obligation on my part, your free guides 
for inventors 

NAME a — 
ADDRESS een 
ciTY SS 





(PLEASE PRINT NAME CLEARLY) 


C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
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MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me’’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 





ConTEST RULES 
Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 


panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 


We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suff- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


or 


COULD HARDLY 
READ OR WRITE 


My present job is not, perhaps, a big 
one. But when I think of all those fellows 
with better educational opportunities than 
I ever had who have been in and out of 
work during the past thirty years, I know 
my home study was worth all I put into it. 

Some of my friends say it has just been 
luck and perhaps they are right—or partly 
I was lucky to see the value of a 
-course. I was lucky to spend most 
of my otherwise idle moments in study in- 
stead of in poolrooms. But these same 
people, who said I was lucky back in 1912, 
either could not keep up with the times or 
were too lazy to learn and have no jobs 
today. 

The ——— School had a real job on its 
hands when it accepted me as a student 
of electrical engineering. I could neither 
read nor write to any extent and as for 
mathematics! ... well, I could just barely 
add, and knew nothing whatever about 
long or short division or multiplication. 
Yes, it was a tough job—for both the 
School and for me, because I had never 
been to anyschool before taking the 


SO 


‘ona What I knew about reading and 


ring advertisements in this magazine 











Many of our graduates are now earning $30 
$50, $100 a week! Our practical, proven 
method makes it fun to learn Commercial 
Art, Cartooning and Designing AT HOME 
in your spare time. Write for FREE BOOK 
-‘‘Art For Pleasure & Profit’. State age 


STUDIO 134 WASHINGTON SCHOOL OF ART 


1115-15th Street N. W., Washington, D. C. 



















A profession offering un- 
limited opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 


o7 ICCARRIE | SCHOOL OF MECHANICAL DENTISTRY 
Philadelphia, Pa. 


CIVIL SERVICE 





| itions Clerk Carriers, Rural Carriers, Railway Postal 
‘lerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 


mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 
Columbian Correspondence College Washington, D. C. 














PARKS AIR COLLEGE- 


PARKS AIRPORT EAST ST.LOUIS, ILL; 


Offers you college education majoring é in aviation 





Four 96-week courses lead to B degrees in Professional 
Flight, Aviation Operations, Aviation Mechanics, Aeronauti 
cal Eng sineering 100 acre airport 14 buil gs. 33 in 
faculty 260 enrollment 5.800.000 miles flight trainin 
Lf 20 plane , 0909 engines repaired and rebuilt in shop 
raduates with all leading aviation companies Dormitorie: 
yom g hall on field. Spring term Mar. 29th. Catal Writ 


10th Y! YEAR R varus antcoutce, Ge T .f i ILL. 
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TRAFFIC INSPECTO 


Traffic at all-time High; Men Needed Now Rai. Hl 
Railway and Bus Lines are constantly asking for our if 
trained graduates. Our short, home-study course quickly 
qualifies you, and upon completion we place you at up to 
$135 per month, plus expenses, to start, or refund tui- | iM 
tion. Active Men—19 to 50—eligible. Write for fact = ah 
STANDARD BUSINESS TRAINING INSTITUTE ora 
Div. 304 Buffalo, N. Y. _ 


s\R CONDITIONING 


OPPORTUNITIES UNLIMITED FOR TRAINED 
MEN! LEARN IN SPARE TIME! ACT NOW! 


Get ahead! Make big money in AIR CONDITION- 
ING. Industry growing by leaps and bounds, needs 
trained men in all capacities. Now you can learn 
this fascinating and big money-making business 
AT HOME...IN 6 MONTHS. Be ahead of the 












be too late for the big jobs. 
ih aa tunity. Address J. J. STRANG, President. 


crowd by getting into the front ranks of America’s 
Send no money! Write today for FREE 
AIR CONDITIONING INSTITUTE of AMERICA 


fastest growing industry. Don’t wait a year and 
offer teliing about this big new oppor- 
B-4 FAIRFAX BLDG., KANSAS CITY, MO. 
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Secrets of diastase 


writing, I learned at home and my only 
school books were scientific publications. 

In fact, at this time my only reason 
for wanting to know how to read was be- 
cause I heard of Tesla’s wonderful inven- 
tions and wanted to know more about 
them. My first reader was an article about 
The Tesla Coil and it gave me a thirst for 
more. It also made me, at the age of 12, 
a full-fledged electrician with several home- 
made wireless sets, wireless phones and a 
wireless power transmitter 

During the next ten years I had a job 
with the Electric Company and 
got just nowhere. Perhaps I did know 
a lot about electricity but no one discov- 


ered the fact. Besides, I could not do 
sums, and, though I had many ideas, I 
could not put my thoughts on paper. So 


somehow other I got that 
course. 

I am still an electrician, yes, and even 
if I have learned no more, what knowledge 
I have acquired is im order. I can work 
out complicated electrical problems. I 
have written many articles on electrical 
subjects and invented many devices we 
use in our work on the railway. I am also 
a radio engineer for many people in Can- 
ada and the United States. 

Everything I have learned was learned 
at home and with money earned on the 
side—writing, radio work and acting as 
consulting engineer. I now have a beau- 
tiful country place of 100 acres (with my 
own laboratory) and when I look around 
me—at our river, our fields, our wonderful 
trees I think: “Yes, I am lucky.” But at 
the same time I thank the power that made 
me see the value of home study and I 
thank Tesla, Edison and other gifted men 
who put their thoughts into words that 
we all might read, learn and by so doing, 
perhaps accomplish even more wonderful 
things than they. And I am only a dunce 

think what men who have learned 
to spell and write properly in school could 
do with their spare moments! 

Think of all the things they could learn 
to do. And don’t forget—you fellows who 
cry about the tough time you are hav- 
ing—that to keep a job or to get one you 
must have something the boss can’t do 
without. There may be thousands of good 
workmen, but the man that stays on the 
job, who gets a better one, right off the 
bat, is the man who knows just a wee bit 
more than his fellows. 

I know dozens of good electricians ut 
with most of them it’s a case of having 
only one line. They can do this but they 
can’t do that. They can’t fix radios, bells, 
X-Rays, motors, meters, telephones or the 
hundreds of other things which are really 
a part of their trade and which they should 
know by heart. One fellow I know can 
wire up any kind of motor but he can't 
wind one! 

Well, all I can say is this: you're passing 
up good money whenever you let time 
slide by without learning something new. 
If you find it hard to learn (as I did), try 
a good course. I can name many of my 
friends who have good jobs since taking 
a ——— course (on my advice) and I 
am glad to have their everlasting thanks 
for having giving them the facts. 

—A.H.M., Quebec, Que., Canada. 
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; Neglect of Home-Study Training 
Cost This Man $47,424! 


How much are you paying to stay untrained? 


OME time ago we received a letter 

which every man working for a living 
ought to read—whether he’s making $20 
a week or $200. Here it is: 

“During the forty years that I have 
been working, my salary has averaged 
less than twenty-four dollars per week 
with the exception of the last two years 
while I have been acting as foreman. I 
made good in this position and saw, through 
the failings of others, what would happen 
to me unless I found a way to train for 
larger responsibilities. 

“TI had read of home-study courses 
and began 
searching for one 
I thought would 
benefit me. I 
found it in the 
LaSalle Modern 
Foremanship 
course, and ben- 
efited by it, my 
salary being 
nearly doubled, 
and I was pro- 
moted from fore- 
man to factory 
superintendent. 

“This hap- 
pened ina period 
of about ten 
months, and by 
devoting only about four or five hours per 
week to the training. 

“I am now enrolled as a member of the 
Industrial Management course, and find 
the work very interesting and beneficial. 
It can be applied every day in the factory, 
and brings results. 

“T regret that I put it off to so late a day 
in life to reap the benefits I am now en- 
joying, and can truthfully say to younger 
men that if they will only profit by the 
experience of others they can gain more 
knowledge through one year’s training by 
LaSalle methods than can be obtained in 
ten years’ practical experience by hard 
work.” 

We quote the above letter not because 
the man who wrote it is making a stagger- 
ing salary as a result of his training, but 
because it illustrates so clearly the princi- 
ple behind LaSalle training 


Here is a man who all his life had ac- 
cepted the thought that he was compelled 
to work for little or nothing. 





For one thousand, nine hundred and 
seventy-six weeks the writer of this letter 
paid at least $24 a week for the doubtful 
privilege of staying in the ranks of untrained 
men. 

Can anyone doubt that training would 
have doubled his salary just as easily 
when he was thirty-eight years younger— 
when he,could attack his work with the 
abundant energy of a younger man? 

Yet his neglect of this main avenue of 
progress cost him — leaving simple and 
compound interest out of the reckoning— 
the appalling sum of $47,424—a fortune 
in itself. 

If You Could 

Use $47,424, 

Pause Before 
You Turn This 
Page 

Perhaps you 
are already mak- 
ingquiteasmuch 
as the writer of 
that letter—per- 
haps more. Per- 
haps, on that ac- 
count, you may 
think that his 
experience does 
not apply to you. 

But iftraining 
in Higher Accountancy—or Modern Sales- 
manship—or Business Management — or 
Law—or Business Correspondence—or any 
of a dozen other branches of business could 
change your forty-eight dollars into no more 
than $72 a week (which is quite possible), 
and if younow NEGLECT totry toadvance 
yourself through the training you need— 
will you not find it difficult, thirty-eight 
years from now, to explain to those who are 
dear to you why you threw away $47,424? 

* * * 


Below this text there’s a coupon. It will 
bring you not only full details of the train- 
ing that appeals to you, but also a copy of 
that most inspiring book, ‘“Ten Years’ Pro- 
motion in One.”’ 


If you are sincere in your desire for 
advancement, you will not turn this page 
until you have clipped the coupon, filled 


it in, and by placing it in the nearest mail 
box placed yourself on the road to real 
success. 


LaSalle Extension University 


sonnnceesee==-Find Yourself Through LaSalle------------= 


LASALLE EXTENSION UNIVERSITY 
I would welcome 
checked below, together with a copy of 
all without obligation. 
C) Business Management: Managerial, 
Sales and Executive positions 
0) Higher Accountancy: Auditor, 
Comptroller, Certified Public Account- 
ant, Cost Accountant, etc. 
0 s.r Bookkeeping 
A. Coaching for Advanced 
petits 
Modern Salesmanship 
Railway Station Management 
Modern Business Correspondence 
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an outline of the LaSa lle training plan in the field I have 
“Ten Years’ Promotion in One, 


C) Traffic Management 
() Stenography— Stenotypy 
(1) Law: 
C) Industrial Management 
Modern Foremanship 
Credit and Collection 
Correspondence 
Business English 
Commercial Law 
Effective Speaking 
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PAYS BIG REWARDS 


New Easy Training Endorsed by Experts Prepares You For 


BIG EARNINGS 


for 


The Nation’s cry these days is scten- 
tifically trained investigators. Never be 
fore has there been such an opportunity 
for young men scientifically trained at 
the present time 
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Secrets of Success 
GOT PRACTICAL TRAINING 
WITH THEORY 


While working as a clerk for the 
Oil Company, I decided to study law, which 
had always held my interest. Having just 
been married and not having much money 
I could not even entertain the thought of 
attending any resident law school. I waded 
through the pages of many magazines and 
finally decided to enroll with a nationally- 
recognized extension school. 

After about a year’s night home study, I 
felt keenly the necessity of getting some ex- 
perience with the practical side of law 
and at the same time draw a salary. After 
persistent effort, I was finally notified by 
the county recorder that there was a vac- 
ancy in his office for a booking machine 
operator, typist and proofreader. I taught 
myself to operate the typewriter, but I 
went to the office every Sunday and at 
night to learn how to operate the book- 
ing machine. 

I spent one year in the recorder’s office 
and then was offered a position as tem- 
porary secretary to a United States At- 
torney in the Federal Building. I craved 
more legal knowledge than just local and 
State law, so I grabbed at the opportunity. 
When the permanent secretary came back 
after a prolonged illness, I was transferred 


into the office of the United States Mar- 
shall and worked as outside and inside 
deputy. Before I had ever finished my 


extension law course, I took the bar ex- 
aminations in Arizona and was passed by 
the Supreme Court of that State. 

Then later, for a short period, I was 
“loaned out” to the office across the hall 
—the United States Department of Jus- 
tice. I kept up my home studies in law, 
however, and I also studied to perfect my- 
self in shorthand and English, as I had 
left grammar school in the sixth grade. 

Coming to California with my wife and 
one boy, I became manager of a large, 
well-known private detective agency. While 
here for several years, I studied California 
law and procedure and was also admitted 
to the bar in this State. I had two boys 
by this time and.needed a better and 
steadier income. I also wanted some prac- 
tical experience with California criminal 
law. Consequently, I took the civil service 
examinations required by the Po- 
lice Department and passed O. K. While 
on night duty in different valley sub-sta- 
tions, I studied California law (this was 
before I was finally admitted to practice) 

I now have a little law office and at 
nights study the writing of stories, articles 
and verse. I might mention that I will 
soon continue my home studies in finger- 
print work I believe a lawyer should 
know all about this just so nothing can be 
slipped over on him by experts. 

I might add that I get many books in 
second-hand stores as well as new ones that 


are advertised in scientific magazines. I 
owe all of what little so-called success I 
have to home study. By teaching and 


digging in for the fact myself, I get it. I 
don’t believe I would like resident college 
class work, even if I could afford it. The 
way I worked it, I got practical training 
with my theory and got paid while doing it. 

—M.H.H., Glendale, Calif. 
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These 50 recent Lincoln graduates, quickly snap 































Save over '% on all standard office 
models. Also portables at reduced prices. 
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up by the Aviation Industry, are now on the sand 
success! Proof again that Lincoln men are preferred. 
ore Lincoln men are wanted. Already ten leading 
Aviation C ompanies have written, indicating they will 
her us to supply more trained men in the coming 
onths. Now is the time, and Lincoln is the place, for 
r »u to prepare for one of these good pay Pope 5 
Lincoin Government Approved Training qualifies 
you for aviation’s better pay jobs. Training for Gov- 
ernment License as Pilot, inc —3 7 Transport. Every 
requirement for Government License as Airplane 
and Engine Mechanic Sheet Metal Training. 
School now in 27th ye ar. 17th year teaching avia- 
tion. Write for full information. 
LINCOLN eee ane & FLYING SCHOOL 
2166 Aircraft Bidg Lincoin, Nebr. 


-STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. hose who 
lack high school may make up work. Short diploma 
courses in Surveying (36 weeks), Drafting (36 weeks). 
Low tuition. Low living costs. Students from every 


state and many foreign countries. 54th year. Enter 
Sept., Jan., March and June. Write for Catalog. 
Develop your ability with personal 
a oe 7 successful method of drawing and 
creating ideas makes it easy to at- 
THE MATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 
- 
0 AECHARICS 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 


_ 537 College Ave. . Angola, Ind. 
instruction from an internationally- 
tain success. Write for details of this exceptional 
spray painting and collision work. 
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100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons but by fundamentally 
sound and scientifically correct silent exercises . . 

and absolutely guarantee to improve any singing 
or speaking voice at least 10U Wr ite for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
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| NEW X-RAY PHOTOGRAPHS 
| AID STUDY OF CELLS 


HuMaAN and animal tissues are being 
studied with X-ray photographs, through a 
new technique developed by Prof. Paul La- 
marque, French experimenter. Biologists 
seeking the secrets of living matter have 
hitherto resorted to colored stains to dis- 
tinguish clearly the various parts of animal 
tissue under the microscope. Instead, 
Prof. Lamarque takes advantage of the 
fact that some parts of tissue,.especially 
the nucleus of a cell, transmit X rays more 
readily than other parts. The difference 
is so slight that ordinary X rays would not 
show it, so he uses “‘soft,” less penetrating 
X rays instead. Since these rays are 
stopped even by air, he makes his shadow 
pictures in a vacuum chamber, using fine- 
grained photographic emulsion that can be 
enlarged greatly. Resulting X-ray photo- 
graphs clearly show the cellular patterns 
without recourse to colored stains. The 
new method is declared to give laboratory 
workers far greater latitude in the num- 
ber of different chemical reagents they 
may use in experiments on the behavior 
of cells. Another advantage is the possi- 
bility of “weighing” and identifying chem- 
ical ingredients of a cell directly by X-ray 
pictures, since the opacity of a substance 
to X rays is determined by the weight of 
its molecules. Practical applications for 
the the new technique are foreseen in med- 
ical research and in criminology, for iden- 
tifying and observing the effect of va- 
rious drugs and poisons, and in many other 
fields. 


WHEAT BECOMES BREAD 
IN HALF AN HOUR 


DvRING a recent demonstration of new 
high-speed farm machinery at Nobles- 
ville, Ind., wheat from a grain field was 
cut, threshed, ground into flour, and baked 
into biscuits in exactly thirty-four min- 
utes. The standing grain was cut by means 
of a tractor-pulled machine equipped with 
a thresher cylinder which removes and 
cleans the grain, dumps it into two-bushel 
sacks, and piles these four at a time’in the 
field. The straw is blown out behind the 
machine spreading evenly over the field to 
act as fertilizer. A truck, rolling along aft- 
er the combined harvester and thresher, 
picked up the sacks. In the demonstra- 
tion, the grain was then ground and a 
farmer’s wife turned this flour into piping 
hot, buttered biscuits which were back 
in the field where the wheat had grown in 
just four minutes more than half an hour 
after the operations started. 


AUTOMATIC HORN SOUNDS 
AT SUDDEN STOPS 


A HORN that sounds automatically when 
a motorist slams on the brakes in an emer- 
gency has been devised by a Connecticut 
inventor. The switch is attached to the 
brake pedal in such a manner that a quick 
initial movement, such as is made in put- 
ting on the brakes suddenly, sounds the 
horn. In stopping normally, when the 
brakes are applied gradually, the horn is 
silent. The device does not interfere with 
the ordinary use of the horn. 
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New Ideas 


for HOME OWNERS 


INEXPENSIVE 
WALL-PAPER 
REMOVER 


AS AN AID to home 
decorators, a new, 
easily applied wall-paper 
remover has recently been 
placed on the market. 
Supplied in powder form, 
the material is simply 
mixed with hot water and 
applied to the wall paper 


with a brush or spray 
gun. According to the 
manufacturers, this new 


product penetrates to the 


wall almost instantly, i 
loosening the paper in 
about half the time nor- 


mally required by other 
methods. It is said to be 
harmless to hands, cloth- 
ing, painted surfaces, and 
anything water alone does 
not affect. One package, 
selling for a few cents 
contains enough powder 
to make half a gallon of - 
the solution—a quantity 
said to be sufficient to 
treat all the walls of an 
average-size room, 





TERMITE EXTERMINATOR 
FOR SMALL HOMES 


DESIGNED for use in combating termites 


and other destructive ants, a novel exter- 
minator now available for home use feeds 
a special destructive sirup to the insects 


through a wick at the bottom of the con- 
tainer. Enticing to termites, the sirup is 
nonpoisonous to humans, and the container 
can be refilled simply by unscrewing the 
top. Eight containers are recommended 
as protection for the average home. 





t 


The wall-paper remover can be applied with brush or spray gun 


NEW DUAL-ACTION FUSE 
HAS AUTOMATIC CUT-OUT 


NEEDLESS blow-outs due to the heavy 
current drain set up by the starting of 
small household motors are prevented by 
a new automatic fuse. Equipped with a 
heat-operated cut-out, the fuse breaks the 
circuit temporarily when a momentary 
overload is present, but “blows” when a 
continuous short circuit is to blame. 





apy S 


Needless blow-outs are eliminated by this fuse 


SHOWER VALVE INSURES FIXED WATER TEMPERATURE 


A NEw, easily installed valve for show- 
er baths entirely eliminates the possibility 
of scalding due to a sudden change in wa- 
ter pressure. By means of a convenient 
control, the valve can be quickly adjusted 
to deliver water at any constant tempera- 


ture up to 115 degrees F. The unit is es- 
pecially designed for use in apartments 
and two-family houses where water pres- 
sure is not constant and is apt to vary the 
hot-cold mixture obtained with regular 
manually controlled valves. 
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METAL FLOOR SUPPORTS 
SIMPLIFY PLUMBING 


ADJUSTABLE steel bearing plates now on 
the market for use as floor-beam supports 
in small homes simplify the problem of 
installing plumbing and heating ducts 
within the walls. Fastened to each side of 
the studding with nails, the metal plates 
do not obstruct the area between the studs, 
thereby eliminating the usual cutting or 
fitting necessary to pass the pipes when 
ordinary wood plates are used. Being ad- 
justable, the steel units can be applied to 
any framework regardless of the span be- 
tween studs. The plates can be used over 
concrete slabs, in place of a wood sill, or as 
a replacement for wood plates where 
plumbing is to be installed. 


CABINET WATER HEATER 
FOR KITCHEN USE 





— fF 
This compact unit, which matches other kitchen 
equipment, houses a gas-burning water heater 


DISGUISED as an attractive enameled 
cabinet, a new, compact automatic hot- 
water heater is designed for installation in 
the kitchen or laundry. Fitted with an 
easily cleaned metal top, the gas-burning 
unit not only blends in with existing 
kitchen equipment, but provides valuable 
additional working space. By turning a 
control lever, similar to that used on many 
modern gas ranges, the unit can easily be 
adjusted to provide hot water over a wide 
range of temperatures. Only twenty-five 
inches square and thirty-six inches high, 
the unit employs a spherical storage tank 
having a water capacity of twenty gallons. 


EASILY APPLIED LOTION 
SOFTENS DRY LEATHER 


WITH a new lotion now available, it is 
an easy matter to keep leather chairs and 
chair seats in the best of condition. The 
dressing, sold as a liquid in bottles, is 
simply rubbed on with a soft cloth. Pen- 
etrating below the surface, it is said to 
soften the leather and to prevent future 
cracking due to the excessive dryness of 
the air in most steam-heated homes. The 
lotion also can be used to protect luggage, 
hand bags, and leather-bound books and to 
rejuvenate leather that has become dry 
and hard through an accidental wetting. 



















































IS NECESSARY 
IN MODERN 
INDUSTRY! 


Nearly everything worn or used must first be designed. 


Color and style influence their sale. Industry knows the 





importance of good looks in its products. In addition, 
magazines, newspapers, publishers and advertisers spend millions yearly for illustra- 
| tions. The artist has become an important factor in industry. . . . Do you like to draw? 


If so, train your talent to serve industry. Drawing may be your surest road to success. 


The Federal Schools, affiliated with a large art, engraving and printing organiza- 
tion, has trained many young men and women now capable of earning $1,000 to 
$5,000 yearly as designers and illustrators. Its Home Study courses in Commercial 


Art, Illustrating and Cartooning, contain exclusive illustrated lessons by many famous 





artists. Practical instruction by experienced men is the reason for its many years of 


| outstanding success. Courses sold on easy monthly payments. 


Send today for Free Book, outlining present opportunities in Art, describing the 


training and showing reproductions of students’ work. 


i FEDERAL SCHOOLS - INC. 


14147 Federal Schools Bldg. 
Minneapolis, Minnesota 
Send me your free book explaining Federal School Art Training 


JUST FILL 
‘OUT AND 
MAIL THE 


Cc O UPON Address 


Age Occupation 


| 
| 
| 
| 
| Name - 
| 
| 
| 
I 





E BOOK of Opportunity 


Instructive facts about 


TELEVISION 











PLEASURE or PROFIT 


Prepare for profitable business or 






fascinating hobby, at home under 
SOUND RECORDING guidance of qualifix d instructors. No previ- 
ous experience necessary, common school 


y earn while learn- 


practical instruction. Earn 
nethods also quali- 


Complete, 
MAIL room and board while learning. Coach 





education sufficient. Me 
ing. Our practic al studi 


COUPON railroad fare allowed to Los Angeles. fy for well-paying positions upon gradua- 
tion. Se nd coup on ee low at once for free 
FREE BOOK OLS booklet “Onportinities in Modern Photog: 
raphy’’, particulars and requirements. 
_— —— ee Ey eee 
“t National Schools, Dept. 4-PS AMERICAN SCHOOL OF PHOTOORAPHY 


R, 
4000 S. Figueroa St., Los Angeles, Calif. i 3601 Michigan Avenue Dept. 1364 Chicago, ti. 
Send booklet, ‘‘Opportunities in Modern Photography’’, full particu- 
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Learn Radio- 
TELEVISION 


satisfied with the money you are 


Are you 
now making’? With the success and future 
of your job’? Is your field over-crowded? 
Don’t go to sleep while destiny is shaping 
new careers, new fortunes in the great fielc 
of RADIO and TELEVISION. 


Learn by Actual, Practical Training in 
a Leading Radio-Television Station 


Radio Station KXBY, and Television Broadcasting 
Station W9XAL, owned and operated by First 


National Television, Inc., are the practical 
laboratories where you actually put into ~*~ 
wractice what you learn in class rooms “= 
yOu LEARN BY DOING! Think what it - 

means to you! The most elaborate and com- 


plete broadcasting stations at your disposal. This 
on uctical experience is absolutely vital to rapid 
wrogress, and to the thorough and adv: inced 
Laowtedne necessary to win SUCCESS 


BIG MONEY AND READY JOBS AWAIT 
TELEVISION EXPERTS 
Unlimited opportunitie this new, expanding 
profession await alert, aggressive, trained men 
.men who LEARN NOW men with vision 
to get in on the ground floor when the profes- 
on is young and uncrowded. You know the 
tr ont of this. You know that TELEVISION is 
already a reality and is just waiting develop- 
ment of man power when it will sweep the 
nation with its marvels 


ONLY 6 MONTHS TRAINING FOR U.S. 
GOVERNMENT LICENSE 


Our ‘‘training on the 
only 6 months for a U. S. Government License 
(First Class) at minimum cost. Our new pro- 
fusely illustrated 48-pg. FREE book, ‘‘Pictures 
on the Air”, gives you complete mformation 


























job” qualifies you in 


You owe it to yourself and your family to in- 
vestigate. Don’t wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 
.. While you have stood still! 
ACT NOW! Send coupon today ! 


FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 





Mail Coupon Now! 











S$. Q. NOEL, Pres., 
First National Television, Inc. 
Dept. EE-4, Power & Light Building, Kansas City, Mo. 





\ Rush my Free copy of ‘Pictures on the Air’’ de 
scribing opportunities in Telev yn. | am 17 years 
old, or older 

Name 
Street | 
| 
| 
Town State 








SPRAY-GUN ATTACHMENT 
HOLDS PAINT CAN 


WITH A RECENTLY marketed attach- 
ment, new-type paint cans may be at- 
tached directly to spray guns, eliminating 
the necessity of using separate glass supply 
jars. Consisting of a lever-operated clamp, 
the new unit grips a projecting lip on the 
top of the paint can and holds it firmly 
in place. When a different color is to be 
used, the can may be easily removed, the 
gun cleaned with thinner, and the can 
containing the second color slipped into 
place. When not in use, the paint cans 
may be sealed simply by replacing their 
friction-grip covers. 


PORTABLE GREENHOUSE 
FOR HOME GARDENERS 


Compact and portable, a miniature 
greenhouse now on the market forms a 
valuable aid for the home gardener who 
desires to start small seedlings for early 
spring planting. Available in two sizes, 
the units can be obtained with either elec- 
tric or oil heaters to provide convenient 
and foolproof temperature control. 


UeCSTLONS 


—~—~w 


FROM HOME OWNERS 
Q.—I 
wooden 


AM planning to cut out some 
house numbers put up on my 
front porch. Is there an easy way to treat 
the numbers so that they will shine in the 
dark ?—T.L.P., Charleston, W.Va. 

A.—CuT ovuT paper, paste it over the 
front the numbers, and then coat it 
with waterproof glue. Before the glue 
dries, sift on a layer of luminous calcium 
sulphide, which is available from most 
dealers in chemical supplies. Luminous 
paints also may be used, but they should 
be adequately protected from rain to main- 
tain their efficiency. It might be well to 
cover the treated numbers with thin sheets 

glass before putting them in place. 


of 


Easy Way to Wax Linoleum 


B.E.R., WALLA 
linoleum will last 
thorough waxing. 


WALLA, WASH. Floor 
longer if it is given a 
Splash on a quantity of 
very hot water heat the linoleum and 
then rub in the wax while the surface 
warm. Additional wax should be applied 
each time the linoleum is washed. 


1S 


Leave the Hornets Alone 


C.B.B., BIRMINGHAM, ALA. There is no 
reason for removing a hornet’s nest from 
the eaves of a house unless the insects ac- 
tually are a nuisance. Hornets are very 
useful in destroying insect pests that at- 
tack garden plants and flowers. 


Filler for Wall Cracks 




























Improved CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 
Easier to play. You’!1 develop talent fast 
withthese new Conns.,Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mentioninstrument. 
C. G. CONN, LTD. 432 —. BUILDING 
ELKHART, INDI AN 


&nCONN 


BAND INSTRUMENTS 










































APPRENTICES 


Ambitious, air-minded young men, interested 
in entering the well paid field of Aviation, 
write immediately, enclosing stamp, to 


Mechanix Universal Aviation Service 
Incorpora’ 








Str Stati Dept. # " Detroit, Mich. 
| MAGAZINE for Artist, 
Teacher, Student, Lover of 
the Body Beautiful. Contains 


“SEND @gpyThe BEST 
FOR a A RT = 
Ca 


splendid drawings, prints of 
Bi fii 
Chalk-talk, Nature 


juman Fig- 
scribed! To areal e 
BacK ISSUES, 285 pes., (50 R® ge Rotogra- 
vures), also large Cartoon Boo also 10 other 
instructive booklets (17 in all) for ONLY $1., 
prepaid. (44 Back Issue: s, and books, $3. via 
Student writes—*‘*$100. wouldn't buy mine ifI couldn't re 
j You can’t lose, OK or refund. 
or $1. NOW! 


imited 





























one free 


CUT THIS OUT  *r™in $3, 


Su 
The Lockwood Art Studio, Department 374, K falamazoo, Mich. 








NEERING fc 


ree courses in engineering: Electrical, 
Civil, Chemical, Mechanical, Radio and Television, 
or Aeronautical. Intense, practical, thorough pro- 
gram. No extras for preparatory or review work. 
Earn board if desired. Low tuition. Enter March, 
June, September, December. Catalog. 

243 +E. Washington Bivd., Fort aan 


RADIO 


ENGINEERING 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and rail- 
way accounting taught thoroughly. Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free. 

Dodge’s "EC Nye St., ia. Indiana 


For those who can’t afford the time and expense 
of a 4-year college course, Bliss offers a con- 
densed ONE VEAR residence training, combin 
ng essential Theory and Practice. 465th year. 


ATALOG OW REQUEST! 


j v4 BLIS ELECTRICAL 


WOODWORKERS! 


104 Takoma Ave., Washington, D. c.f 
Here’s How to Get the Most fumy 

















B.S. Deg 


Ind. 


































Out of Your POWER TOOLS! 
\. Frederick _— * new 220 page book 
Amateur ee. orking Tools tells all 
about drill pre Maths croll saw, variou 
pes of power tools used by amateurs at home 
Describes diffe rent make of each type, relative 
costs of each. Gives many new uses for your 
power tools, how to care for them t the most 
and best service : om them 85 illustration 
e coupon Pay postman 
SEND NO od of $1.75 plus few cent 
postage If not satisfied, re 
oe book in 5 days for com 
MONEY plete refund Mail coupon 
now 








Q.—I HAveE tried to repair some thin 
cracks in the concrete wall of my cellar 
with ordinary cement, but find that it 


tends to pull away (Continued on page 17 ) 


| Rll ttle tte tenh, | 
1 J. B. LIPPINCOTT COMPANY * 
1 — Ps., tae Square, Philadelphia, Pa. 1 
Send me Collins’ *‘Ar maten r Pe r Working Too nm 5-day 

: money-back approva pay postinat$i. 16 plus. peatnas ' 
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QUESTIONS FROM 
HOME OWNERS 


(Continued from page 16) 


and drop out. Can you suggest another 
type of fillerPp—D.D.M., Denver, Col. 

A.—Soak an ounce of glue in three 
quarts of warm water. When the glue has 
dissolved, add a pound of flour, one table- 
spoonful of borax, and one tablespoonful 
of alum. Stir shredded newspapers into 
this solution to form a puttylike mass and 
then ram it into the cracks with a hammer 
and a blunt cold chisel. 





Hardened Rubber Is Hopeless 


Q.—cAN you recommend anything that 
will soften a rubber cushion that has hard- 
ened with age?-—M.B., Rochester, N. Y. 

A:—RUBBER that has become hardened 
with age cannot be softened or restored to 
its original condition, since leng contact 
with the air has changed its nature by a 
process of oxidation, 


Preserving Clothesline Pole 


J.S., BURLINGTON, vT. Creosote, proper- 
ly applied, will prevent the base of a wood- 
en clothesline pole from rotting below 
ground level. Bore a small, slanting hole 
in the post just above the ground and fill 
the cavity with creosote. Stop the hole 
with a plug and apply more creosote after 
about three or four days. After a week, 
pour in a third supply and then fasten the 
plug permanently in place. 


How to Clean Piano Keys 


Q.—wHat is a good way to whiten piano 
keys that have turned yellow?—H.H., 
Little Rock, Ark. 

A.—wiPeE the keys with gasoline, dry 
thoroughly, and then rub them vigorously 
with a rag which has been dipped in a 
three-percent solution of hydrogen perox- 
ide. After the bleaching process has been 
completed, rinse the keys with clean wa- 
ter and rub dry with a soft cloth. 





Talc Cures Floor Squeak 


Q.—THERE is one board in our living- 
room floor that persists in squeaking al- 
though I have tried to silence it dry driv- 
ing finishing nails into the ends. Have you 
any other suggestions that I can try?— 
J.L., New York, N. Y. 

A.—ALTHOUGH a board that squeaks 
generally is loose and should be silenced 
when properly nailed, chronic squeakers 
sometimes can be cured by sprinkling a 
little talc (magnesium silicate) or talcum 
powder along the crack and working it in 
between the boards. If both nailing and 
the powder treatment fail, the trouble 
probably is caused by loose under-flooring. 


Insulating Cement for Asbestos 


M.C.M., PHILADELPHIA, PA, A good in- 
sulating cement that is useful for patch- 
ing up asbestos pipe or furnace coverings 
can be made by mixing fourteen parts of 
rosin, two parts of red ochre, and one 
part of plaster of Paris. 
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THIS BOOK 


Tells How To Protect 
an Invention 


ELLS you exactly how the Patent Laws 

p-otect you. Why you need a Patent at 
all. Explains simple but important steps to 
take at once without cost to help establish 
your claim to your invention. Explains what 
kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladiy send it with our compliments to any 
serious, interested man. 


Suqqestions 


WHEN 





and 


HOW 


to Sell an 
INVENTION 








prospective buyers. 


marketing. 








y hear from you. 





37 Years in the Business 
of Helping Inventors 


For 37 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 
We answer questions. We study each device to bring 
out its best patentable possibilities. Also, we frequently 
advise inventors against going ahead with inventions 
which could not possibly have been protected. By care- 
fully developed methods, we try to keep expense at a 
minimum, and arrange deferred payments when needed. 
The booklets shown above 
may be the means of saving 
you time, trouble, expense - 
and even later disappoint- 
ment. They are yours for the 
asking. Write us today. 3 

- 













Hobart Bi 


(Note 


Name 


VALUABLE BOOKS 
TO INVENTORS 


AND OTHER MEN WITH IDEAS 


BOOK 
Tells How to Go About 
Selling an Invention 


Tells you how in an inexpensive manner you 
can bring your invention to the attention of 


Suggests the proper time 
to take such step. Outlines methods other in- 
ventors have used successfully in selling and 
Remember, 
enough. A Patent isn’t enough. You must al- 
50 know how to cash in. 
that subject. Also sent to you free and without 
slightest obligation. Mailed the same day we 


This book deals with 


VANS & 


REGISTERED PATENT ATTORNEYS 
Main Office: 210-D, Victor Building, Washington, D. C. 


Other Offices: 
worth Bidg., NEW YORK; 514- 
«+» SAN FRANCISCO; 736-C Secu 


Send me FREE copies of your books, ‘‘Patent Pro- 
tection 


listed above.) 


Street and No 
City or 
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What is an 
Invention? 


Many people have the 
impression that an inven 
tion must be something 
radically new or complex 
Nothing is farther from 
the truth. Most successful 
inventions of today are 
improvements on devices 
which have already been 
thought of before and many 
of which have been on the 
market for years. Whether 
your invention, or your idea 
for one, is something radi- 
cally new or merely a sen- 
sible improvement on an 
existing article does not 
matter. If it willsavetime, 
save labor, make money or 
give pleasure, you should 
at least see about the pos- 
sibility of protecting it. 


an invention isn’t 


Strictest Secrecy — 
Write us in Confidence 


With the booklets we will also send you a free 
copy of our ‘Evidence of Invention’’ form, on which 
you can sketch and describe your invention and es- 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 
structions. Any letters, sketches, drawings or models 
which you entrust to us are held in strictest secrecy. 
You may write us fully and frankly. But first, 
KNOW THE FACTS. Sign and send the coupon 
now. Get that much done today. 





VicTOR J. 


Co. 3 








1445-C Monadnock Bidg., CHICAGO; 1007-C Wool- 
Empire fag. PITTSBURGH; 1010-C 
rity Bidg., LOS ANGELES. 


and ‘‘When and How to Sell an Invention.” 
Same books supplied by any of branch offices 


Town. sare 
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TU prove in only 
7 days Ican make 


a NEW 











By Charles Atlas 
Holder of the Title: 
“The World’s 
Most Perfectly 
Developed 

Man” 


. : 


Won in 
open com- 
petition in the 
only National 
and Interna- 
tional Contests 
held during the 
past 15 years. 


> 
























OU don’t have 
be take my 
word—nor that oi 
my hundreds of 
pupils who have 
added inches to 
their chests, bi- 
ceps, necks, thighs 
and calves Prove 
for yourself in “just 
one week that you 
too can actually 


NEW MAN!” 
My Dynamic-Tension 
buiit myself from a 97 


Most Perfectly Develope 
can get a big, balan 
ame @@asy way 


a, 


- 








No other Physical In- 
structor has ever DARED 
make such an offer. 











become a_ husky, healthy 


ystem does it. That's how I 
pound weakling to ‘“‘The World's 
d Man Let me prove that you 
ed muscular development in_ the 


GAMBLE A STAMP | 


—Mail Coupon for FREE BOOK! 


Dynamic-Tension is ar 


method of developing you, in 
side and out——without using an 
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: This Sterling 


really enjoying life 

Gamble a stamp today. Mail Silver Cup Being 
coupon for free copy of my new i 
illustrated book, ‘‘Everlasting Given Away | 
Health and Strength.’’ It show This valuable cup 
you, from actual photos, how I tands 1 + inches | 
have developed my pupils to high on a_ black 
the same perfectly balanced pri mahogany base | 
portior of n vn physiqu 


Jot your name and addre 
on the coupon Send it 
personally Act at on 
supply ; limited. CHA 
ATLAS, Dept. 1S, 11 
23rd St New York 
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CHARLES ATLAS, 
115 East 23rd Street, 
I want the proof that 
will make a New Man 
body, and big mu t 
book, ‘Everlasting Healt 
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New 
COPYCRAFT 

Whittli Ki 

UR new copycraft whittling kit for mak- 

ing Hobo Hank is proving extremely 
popular with those who have always wanted 
to learn how to whittle but in the past have 
found difficulty in following drawings. As ex- 
plained recently (see P.S.M., Jan. °37, p. 
71), the kit contains a perfect reproduction 
of the figure, made of tough molded compo- 
sition and looking exactly like wood. The 
model reveals every knife cut so that it is 
easy to carve a duplicate from the wood sup- 
plied with the kit. 

An extra block is included for making a 
useful stand for Hobo Hank, to be used as a 
desk set, pipe rack, ash tray, book end, or 
something similar. In the kit also are three 
bottles of paint, a brush, and a sharpening 
stone. It is listed as Kit No. 10 and costs only 
$1.50. 

The number of readers finding enjoyment 
with our kits grows daily because we now 
have kits for every type of amateur craftsmen 

simple kits for the beginner and elaborate 
projects for those more advanced. In every 
case, all the essential materials, as well as the 
necessary drawings and instructions, are in- 
cluded 

Besides the Hobo Hank kit, there are three 
other whittling kits, two furniture kits, and a 
wide variety of ship model kits. The list fol- 
lows: 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20\4-in.....$7.40* 
D. Spanish galleon, 24-in................:00 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam-and- 

sail sloop-of-war, 3314-in. hull........ 8.45* 
Q. Privateer Swallow, 12%4-in. hull.... 4.95+ 


(Continued on page 19) 
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a, What major in- 
dustry in 1936 
proved 20 times 
greater than in 


“<P 1932? 


DIESEL— it broke all production 

records — grew far more than 
a= w& the automobile, steel or petro- 
+2" leum industries. 





Along with Diesel’s tremendous 
progress Hemphil! graduates are 
advancing. Year by year the 


6 opportunities increase. Are you 
interested? 


HEMPHILL DIESEL SCHOOLS 
are America’s original exclusive 
Diesel training institution. Located 
only at these addresses— 

BOSTON ..... 116 Brookline Avenue 
NEW YORK . 3!-32 Queen's Bivd., L.I.C. 
DETROIT... . 2345 W. Lafayette Blvd. 

. . » « 2006 Larrabee Street 

MEMPHIS ...... 431 Monroe Avenue 

LOS ANGELES . 20!2 San Fernando Road 

SEATTLE ...... 507 Westlake North 

VANCOUVER, B.C. 1365 Granville Street 


Get Your 
Free Copy 


32 pages— 
112 illustrations 
2 colors throughout 





i 


HEMPHILL DIESEL SCHOOLS | 


HEMPHILL DIESEL SCHOOLS 
(use nearest addvess) 
I want more information on Diesel and its op- 
portunities. Please send without obligation the 
March of Diesel” and data on Diesel courses. 


i ee sicesmnindianbiinsiatibiinedninaitiine , 


Street... i selina sisadnienbencssnesmasinanapianehaediit 








City. ‘i State................/Mm-19-8 








BECOME AN EXPERT 


Cc. A.’s core 53,000 to N year. 
Thousands of firms need them. Only 14,000 Certified Public Account- 
i in 8 forC.P. A. 


Executive Accountants and 

ants in the U. S. We train you thoroly at hom _—— time 
examinations or executive accounting positions. Previous experience 
unnecessary. Personal training under supervision of staff of C.P.A.’s, 
including members of the American Institute of Accountants. Write 
f . ‘*Accountancy, the Profession that * 


LaSalle Extension University, Dept. 483.4, Chieago 
The School That Has Trained Over 1,350 C. P. A.’s 





















oe ae 


bags) 


I No special education or experience usually | 
required. Steady work. Short hours. Vaca- 
tions. PENSIONS! Age 18-50. Extra Social 
Security jobs expected soon. Send coupon 
below for FREE Book. Tells how you can pass 


MEN - WOMEN Civil Service Examination. 


Start $1,260 to eee oe ee ee ee ee ee ee ee ee 


$2,100 A Year! 
Arthur R. Patterson, BY*} 4m :1i11) 4 


yo rdhar af Former Govt. Examiner 
a Principal, PATTERSON SCHOOL | 


pow tiny sae 164 Case Building, Rochester, N. Y. 


Office Clerk Typist | Send FREE Book, ‘‘ How to Secure a Govern- 
j Accountant ment Position 
File Clerk Name os seessecesece 








i income Tax Auditor 
Address . enaende j 
ae a ee ee ee ee ee ee ee ee ee 
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NEW! 


No Experience Needed. 
amazing big market. 






SOLDERING IR 
No pressure System. No 
Stove. No charcoal. 
100% satisfaction on 
Neat, complete, compact. 






Territories going fast. 


Li. Ship 20,’ wires Ag 


Exclusive territory offer! 


JUSTRITE MFG. 


Z_NEW- INVENTION ! 
BIG EARNINGS QUICK! 
WITH NEW MONEY MAKER! 


Ye 


Easy way to make up to $300.00 a 
month, full or part time on flash showing of 
this patented, marvelous new invention 


Sells ea 


Now you can make 
real money with this combination. 


BLOW TORCH AND 


ON 


pumps. 


Operates with 
per hour. 


Uncondi 


ally guaranteed by 30 year old company. 
“Selling like Hi- 


ent Kre 


Write quick for New Agents’ Plan and 


Hurry! 


co. 


2061 Southport, Dept. 44, Chicago 






sy to 


No 


tion- 


ohne. 








pottery, tiles, walls. New, 
2,500 designs of vases, jars, 






sand and cement. 


pottery making, 


Send 10c 





plates and complete de 


NATIONAL POTTERIES COMPANY 
13 West 26th Street, Room 22, 


Minneapolis, Minnesota 


Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make beautiful colored glaze finishes on concrete 
low cost method. Make 
birdbaths, e 
out molds, power or costly tools. Use only 
No experience needed. 
Learn glazing, decorative water-proofing, 
statuary 
TODAY for booklet, color 


tails. 


tc. with- 


casting. 














e nd e 4 q 
on > e 
= a a stg N10 
a :je e 


who earned $7000.00 in 193 

= tional earnings like this show 
bilities of the profitable 
offer you without any investment on your 
new ‘*Dealership’’ 


is looking for a greater income. Write 


Plan will appeal to the 








6. Exe 
the pos 


business opportunity I now 


part, ¢ 


A fine 


yourself and past experience and we 

ur ‘‘Dealership’’ Plan which is now 

llent incomes for many reliable men. 
portunity for retired business man or salesman 


FYR-FYTER CO. DEPT. 92-16 


New Adding Machine 
Fits Vest Pocket! 


Add ubtracts, and multiplies, like $100 
hine—yet it costs only $2.95. Weighs 
! 1 ounces Not a toy—guaranteed 
irkma ms hip. Perfectly accurate, light- 
ing fas Sells on sight to business 
men roma etc , homes—all who use 


gures. 
Write at once for Free 
Sample Offer and Mon- AG ENTS 
ey-Making Plan. 100% Profit! 
C. M. Cleary, Dept. 83,303 W. Monroe St., Chicage 





DAYTON, OHIO 







man who 
details about 
will mail you 
providing ex- 


si- 


yur 








This is written in 
one inch — the 
smallest adver- 
tisement accepted 
in this magazine. 


chanical equipment, tools, games, puzzles, ete. 

and for firms looking for 
st $35.00. They pay well 

400, 000 wide-awake men every month. 

invited to address the Advertisin 


Monthly, 353 Fourth Ave., New Yor 


WHAT CAN YOU DO 
WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 


, to sell, 


ents. Inch advertisements like this 
ecause they are seen and read by 
Interested parties are 
De partment, Popular Science 











To Plate Auto Parts, Reflectors, Bat 
fixtures, Refinish beds, Mirrors, 







Free particulars and proofs. Write 











e—MAN IN EACH TOWN 


hroom 


Chande- 
liers, by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 


today. 


GUNMETAL CO. Ave.F, Decatur, Ill. 
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to $UCC 





RAYE BURNS will teach you HOW to x. 
ORIGINAL CARTOONS at home — lagrstions can 
SELL! Course has 26 lessons and 600 

Send name and address for free ys 2s. oe 










APRIL, 1937 


TOON your my! 


DON’T COPY - LEARN TO SCInATE! 


$255 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Ohio 











OUR 


CONSTRUCTION KITS 


(Continued from page 18) 





The Malek Adhel, a two-masted square-rigged 


model, can be made with either Kit 6S or 7S 
V. Clipper Sovereign of the Seas, 20%-in. 
| Re OTS . 4.95F 
z. Trading schooner, 171-in. hull...... 4.90t 
2S. U. S. Navy Destroyer Preston, 31%4-in. 
bull sailed easaeoaiadaasiadiaaesauiecmece 5.95* 
3S. Constitution (“Old Ironsides”), 21-in. 
___ ee eee 6.50* 

4S. cen ship Great Republic, 31%-in. 
sddgddilellg snbantbakiunnssshaasanedoseatiniaanenesa 8.40* 

59. oa Guard patrol boat of new 165-ft. 


the 
4.95* 


class. Full-hull model, %-in. scale, 
hull being 2054 in. long............0000+ 





KIT 2M— Ocean freighter, 14 in. long 

6S. Brig Malek Adhel, 4-in. scale, 20-in. 
hull, frame-and-plank construction 9.75+ 

7S. Brig Malek Adhel, as above, but with 
sawed-out lifts for solid hull construc- 
NONE hadeahasscasdoaiiansantdaiccaguibcaccrsteaiceamed 9.75* 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6%-in. .75 
O. Liner S.S. St. Louis, 11-in..........000 1.00 
R. U.S. cruiser Tuscaloosa, 1134-in... 1.00 


(Continued on page 20) 





No, 7. Whittled figure 5% in. high 





tter Got the Job 





Earnings Tripied 
I have been work - 





Thousands of 
Trained Men Make 


30 “40-50 a Week 


mn plan 









WHY DONT YoU 
GET INTO THIS 
BIG FIELD ? 





S20e Fy 5 + 





Two b- after gradus- 


car furnished end 
H hotel bills and car 
, epee by Company - - 





LEARN BY DOING AT COYNE 


Industry everywhere is being modernized 
with new electrical equipment — will use 


more electricity. Power Plant operators, 
Electric Maintenance men, Refrigeration and 
Air Conditioning Service men, Armature 
winders and Aviation Ignition men make as 
high as $30 — $40 — $50 a week. Other 
branches of Electricity also pay good money. 

COYNE extends the helping hand to YOU 
too, if you’re in a low-pay, discouraging job. 
Get out of the untrained class! Better your 
place in life — get into ELECTRICITY — 
the gigantic, growing field that employes 
more men than any other industry on earth! 


TRAIN IN 90 DAYS 
ON ACTUAL EQUIPMENT IN COYNE SHOPS 


COYNE Training is not by correspondence or Home 
Study. You work on full size generators, dynamos, 
switchboards, diesel engines, airplane motors, do many 
practical electrical jobs. No recitations. No text books. 
You don’t need advanced education or previous ex- 
perience. It is this practical job training that enables 
COYNE to train you for a better pay job. 


EASY TUITION PAYMENT PLAN— 
LOW COST BOARD and ROOM PLAN 


Man alive, don’ t waste the golden years of your life 
saying: “‘I can’t afford specialized training!’ Of course 
you can! Send for my catalog—see how we help 
aduates. A special plan takes care of living expenses. 
xet training first, then pay tuition in 18 easy pay- 
ments, starting 5 months after you begin school. 


PART TIME EMPLOYMENT Air Conditioning, Re- 
Need part time work to help frigeration, Diesel 
pay living expenses? Write Included — extra in- 
and tell us. We have helped struction without ex- 
hundreds. tra cost. 


JOB AFTER GRADUATION SERVICE — We keep 
in touch with many large firms, ready at all times to 
supply their needs for trained electrical men. Grad- 
uates get Free Lifetime Employment Service. 


GET MY FREE BOOK — NOW 


. jobs 


Send for the big FREE COYNE Book of facts . . 
... Salaries . . . opportunities ... 

photos. See PROOF that we assist 
aduates — PROOF that 
OYNE training pays! 
CLIP THE COUPON 
RIGHT NOW! SEND 
IT! There’s no obli- 
gation. 







i Mr. H. C. Lewis, President, ' 
COYNE ELECTRICAL SCHOOL, 

} 500 S. Paulina Street, Dept. 47-73, CHICAGO = J 
1 Send your Big FREE Illustrated Catalog ‘‘Amaz- i 
r ing Opportunities in Electricity’’. i 
I 1 
| rer ° eee re re re pT rere Hi 
i i 
EE PE TE eccccese i 
I 1 
! i 
a CH 0500000.60d0.0606000086000 00000 S008. cccccecce 

—_——— eee eee eee ee 











Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 
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Engineer 
a igs 


Beginning Less 
Diesel 







thoroughly you grasp it 


{n your own home. try out the study of Diesel 


at our expense. Perhaps you now know nothing about Diesels ex- 
cept what you have read in the newspapers. If so, you will be even 
better fitted than an experienced man to judge the clearness and 
simplicity of our texts. See how plain every point is made — how 
— how greatly you will enjoy the work. 


American School, Dept. D- 446, Drexel Avenue at 58th Street, Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehiclesfor their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousan 


What This Field Offers You 


Diesel engines are replacing steam and 
gasoline engines in power plants, motor 
trucks and busses, locomotives and ships, 
aircraft, tractors, dredges, pumps, etc.— 
opening up well- yaid jobs for Diesel-trained 
men. You get all t the latest Diesel develop- 
ments in our course. Special diagrams for 
quick understanding of this new power. 


gan: 


Ne Cost — No Obligation 


teard brings the 2 lessons FREE. 
4 en you see how readily you can master 
Diesel engine principles and operation by 
spare-time study at home, yes will realize thatyour 
future success is in your han 3HT NOW! 





ons in 















FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE 





AT LAST! The famous Remington NOISELESS 


Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature. Free carrying case and typing 
course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc., Dept. 153-4 
315 Fourth Avenue, New York, N. Y | 


_ — 





TRIAL LESSON IN 






More geod joke x yw in Drafting. Learn at home 
ir pare tir “> Send post 
card for FREE TRIAL LESSON » and see how easy 
to learn and wet a 


CHICAGO TECHNICAL COLLEGE 
D214 Tech. Bidg. 118 E. 26th St., Chicago, IM, 
Other good pay jobain Air Conditioning, Building 
Plan Reading, Eatimating. Write what you prefer 





HOTOGRAPHY 


offers YOU a 
wonderful career 





Here's a chance to start a career in a field that 
is interesting, profitable, and growing every day. 
Get into photography. We give you a practical, 


thorough training that will qualify you as an ex- 


pert in whatever branch you choose—Commer- 
cial, New Portrait, Advertising, or Motion 
Picture Photography. Start any time. Individual 


instruction by noted experts 


Big Money-Making Opportunities 


neede d 


More and more trained men and women are 
to help supply the growing demand for photographs 
for newspapers, magazines, advertisers, and for business 
and industrial use. Wonderful opportunities every 
where . whether you wish to “‘free-lance,’’ start your 
own business, or get a job with an established concern. 





Personal Attendance and 
Home Study Courses 


The N. Y. It 


tute has been teach 
t photo r? 


year It 
tography tha 
frendance é 
A letter or 
ur big book 
us N. Y. I 
al tells about 
ithe in pho 


eI ipt for ¢ 
y che ‘ 





mow 1¢ 
succtto 


PHOTOGRAPHY 





Send Now for FREE Booklet——» 
NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 WEST 33 ST. (Dept. 33) NEW YORK CITY 











0) Please mention PorpuLAR ScrENCE 4 


‘AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and office windows. 
=normousdemand, large profits, Paul Clark 

says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free 


sample and liberal offer to general agents. 
437 N. Clark Street, Chicago 


METALLIC LETTER CO., 


Hpriation 
OFFERS YOU GREAT FUTURE 


Demand for trained aircraftsmen in Southern California 














plants is increasing and already exceeds supply Curtiss 
Wright Technical Institute, Aviation’s foremost and oldest 
hool. i cated in heart of this activity and specializes in 
Master Mechanics and Aero Engineer ng. (No 


Sheet Meta 
flying Ived raduates are obtaining immediate employ- 
ment. Write for details NOW Curtiss Wright Technical 
Institute, Glendale, Los Angeles, Cal. Dept. PS-4. 


rtising 


Learn 
at Home 


het 


time. Also earn while you learn. No cupuiaaee neces- 
sary. New easy method. Nothing else like it. Send at 
once for free booklet—‘‘Win Success in Advertising’’, 
and full particulars. No obligation. 

Page-Davis School of Adv ertising 
3601 Michigan Ave., Dept. 1364, Chicago, 


WANT A BETTER INCOME? 


Wonderful opportunity ambitious, intelligent 
men. New Federal-State tax laws; Social Securi- 
ty Act compel merchants to keep records, file 
returns, “penalties severe!’’ Two-year simplified 
system including Social Security Records and 
Income Tax Service $7.95; lowest commission 
each sale $4; leads furnished. Protected terri- 
tory. Amazing self-seller makes sales for you. 
Live wires average $100. weekly. Dept. P. S. 2. 
Income Record Publishing,480 Canal, New York. 















Make money in advertising. 








Two Giant Industries 









AIR CONDITIONING 
ELECTRIC REFRIGERATION 


We supply trained men for America’s two 

fastest growing industries. If you can iy 
meet our requirements, we will train you i] 
in spare time at home for a good pay po 

sition as an Installation and Service Ex 

pert in the Electric Refrigeration and Air 

Conditioning fields. In addition we will 

give you ACTUAL Shop Practice when 

you graduate, and help you to qualify for 

profitable employment with an excep 

tionally bright future. 


Can You Qualify? 
To be acceptable for enrollment you should 
be mechanically inclined, between ages o 
18 and 40, have fair education and be able 
to furnish character references. 


GET FREE BOOK Get amazing fac 


ts about actual 


is Your Job Safe? | 





opportunities for ambitious men 
in Air Conditioning and Electric Refrigeration. Our new 
Free Book describes these money-making opportunities and 
tells about our low-cost, easy-pay plan of training. Write for 
your copy today stating age and which industry interests you 
most 


No obligation. 
UTILITIES ENGINEERING INSTITUTE 
Established 1927 


OUR CONSTRUCTION KITS 


(Continued from page 19) 














the necessary plans and 
raw materials for making this clipper ship 


Kit J contains all 


U. Hispaniola, the ship in “Treasure Is- 


EC MII, <ciccecscaitencsaciedagsreneumastae .50 
Z. H.M.S. Bounty, 11 4-in.......ccccceee 1.50 
1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-in.................006 1.50 
3M.Yacht Nourmahal, 8%-in...........00 1.00 
QE. O88 tanker, T4-Bii...cccsccrsscsvecssisescosees 1.50 

FURNITURE KITS 

No. Solid mahogany book trough 22% 


in. long, 9% in. wide, and 24% in. high over ali. 
Ready to assemble, with finishes................ 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ Wt 


WHITTLING KITS 
No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included...........:c0+-seees 1.50 
No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 21% in., sawed to shape. 
Paint, paintbrush, instructions, etc............. 1.00 
No. 9. Whittling kit with shaped block 
for making a sailor 5% in. high. Three bot- 
tles of paint, a brush, and a sharpening stone 
are included Ay 
No. 10. Copycraft whittling kit for making 
one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high, 
showing every knife cut; also the necessary 
whittling block, extra wood for making a desk 
set, pipe rack, or other project; sharpening 
stone, brush, three bottles of paint............ 1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (7). 





Popular Science Monthly, Dept. 47A 
353 Fourth Avenue, New York, N. Y. 


Rpm OO tae Ci G,. FT. Baie cvscseisincsiccsctsnciones 
I will pay the postman the price shown above 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.) 


PIAL. aicsiacisec cscs ssrtligcdicacitaahieiaaitdilgindedalipnlasiasisnilcelbitadien 
cule I sncscnstnievnasciaeaiin 
“(Print name very clearly.) 

If you prefer to send your remittance with 
this order, you save the C.O.D. charge. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. Also see note above. 


City.. 
















































Chicago, Ill. 


400-410 N. Wells St. 


Dept. 347 











IONTHLY when answering advertisements in this magazine. 
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EARN MONEY 
Stringing TENNIS RACKETS 


ortunity to earn as much \ 4 | 
O for a few minutes of y/ 
your spare time. String your 
own racket and save money. a 
Tennis players need restring- 
ings frequently. Every stringing 4 . 

. é ~~ 
means profit for you. No expe- : 
rience needed—we teach you ws 
oh ae OR CCROM ME Xeatesy. 0 -t:0) 

Costs practically nothing to 

start. Easy work. Begin NOW! 

FREE Write today and we will send you 
Free our new low prices of TOMGUT 

‘Court-Tested’’ Tennis and Badminton Strings, 

Restringing Equipment and a complete line of 

Racket Frames 


THOMPSON MFG. CO. 2372,02°"§ 25: 


= @ 





makes it easy 


BUILD UP YOUR OWN BUSINESS 








TOMGUT ‘*Court-Tested’’ Tennis ee 

Please send. without charge or obligation. the 
yw new price list of TOMGUT Tennis und Bad- 
vend minton Strings, Racket Frames, and Restring- 
x 4 ing Equipment. 
- oO Name 
a & 
om Address 
<o 
Pen City State 































MAKE THIS 
Squirrel Lamp 


Yes sir, out of a real 
squirrel! Also make 
ash- ~trays. book- 
ends e9 asi i: 


bits ¢. LEARN 
AT THO ae To MOUNT 
FISH: ex ANIMALS 






















FREE 
Lea 
AT HOME 
neer automotive home-study school. Write for 


me tan skins an 
BOOK! ere TODAY 
for beautiful 
free book telling - to learn 
PREPARE NOW forrich new opportunities in fast- 
growing industry. Diesel-Trained Men needed for 
Free AUTO - DIESEL Book and pay -as-you-learn 
offer. 


9 a1 BIG rate your room. 
it’s "FUN BIG | profits in 
this fine hobby. Book is free. 
entailing many fine pictures. 
trucks, busses, tractors, farm power and lighting 
plants. Practical, easy, spare-time training plan 
MOTOR INSTITUTE of AMERICA 
_ 4554 Broadway, 


are time! 
STATE YOUR 
MY, 
offers quick way to good jobs at good pay, 
Dept.pp- -12, Chic Chicago, tt. 








Ss 
Free book AT how. 

N. W. SCHOOL OF TAXIDER Dept. 3304 Omaha, Nebr. 
profitable auto repair business. Learn from the p 

RN MECHANICAL DENTISTRY J] 
Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money- -making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school, Practical, In- 
dividual ‘‘Lab.’’ Training. Easy terms. 
EmploymentService.Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 


New York School of Mechanical Dentistry, 
127 W. 31 Street, New York, N. ¥. 


OVER © es @B LESSON 














nen — ART COURSE 





ARTISTS & MODELS cones DEPT. PSM-41 


BIG 1937 LEADER 


For greater profits, steady income and re- 
peat business, sell C —we 
















| 
LES EXPERI- 
GenuineLeatherTies 8°? See vED. 
Beautiful 4-in-Hands 
for Men and Boys sell on sight, everybody buys. LOOK 
LIKE SILK; cleaned with a damp cloth. Famous Cen- 
tury Bows sell wo men n, such as policemen, fire 


men, letter carriers Write today for our new 
ti 
arama, 0c, fa eamles, FREE DEAL OFFER, 


5-T Ww. Grand Bivd. 


CENTURY TIE CO., B2titit. Mich 


BIG MONEY from 


I show you how to greatly 








increase profits, start your 

own business, or secure a 

good job in a big poultry 
plant. I train you at home in spare time quickly. Show you 
very latest methods. Give you facts worth money to yourself or 
employer. My home-study course used by thousands. 32-page 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE 
Write today: HARRY M. LAMON, Pres., National Poultry 
Institute, Dept. 216-A, Adams Center, N. Y 


( APRIL, 1937 


| 














NEW RANGE FINDER USES 
TELEVISION “EYES” 


TELEVISION replaces the human eye in 
a range finder invented by three Ameri- 
cans, two of them U. S. Army men, for 
directing the fire of big coast defense guns 
against enemy warships. Spaced a fixed 
distance apart, a pair of television cameras 
are simultaneously trained by an observer 
upon the target, until twin images seen 
upon a viewing screen coincide. A glance 
at a chart then gives the correct setting 
for the guns. 

Whether similar equipment was used 
when Signal Corps men successfully used 
a “mystery ray” device to locate a ship 
cruising under cover of darkness off the 
New Jersey coast (P. S. M., Oct., 
p. 29) has not been disclosed. A fact that 
may lend important military significance 
to the new range finder however, is that 
television apparatus has been perfected 
to a point where images can be produced 
of objects hidden from the eye by fog or 
darkness, using invisible rays such as those 
emitted by the heated funnels of warships 
and the motors of airplanes. 


SEEKS ALTITUDE RECORD 
WITH TINY BALLOONS 


THOUSANDS of tiny balloons, tied to- 
gether, may carry future aerial explorers 
to record heights. To test the feasibility 
of the idea, Prof. Jean Piccard of the Uni- 
versity of Minnesota first plans to hitch 
together eighty balloons of the four-foot, 
hydrogen-filled type used for carrying au- 
tomatic weather instruments aloft, and to 
attempt an ascension to an altitude of 
10,000 feet in an open basket. Since each 
balloon has an individual lifting power of 
five pounds, the “balloon team” will have 
a total of 400 pounds lift as it leaves the 
ground. If the flight turns out success- 
fully, Prof. Piccard then plans to attach 
several thousand of the balloons to a 
sealed gondola and try to reach a height 
of from seventeen to twenty miles above 
the earth. When he wants to come down, 
he will cut loose as many of the small bal- 
loons as necessary. This will be accom- 
plished from within the gondola, by touch- 
ing off miniature blasting caps attached to 
the restraining cords, 


ae 
35, 


PLAN PASSENGER PLANES 
TO FLY SIX MILES UP 


PASSENGERS will speed along air janes 
nearly six miles above the earth, in air- 
planes for which plans have just been re- 
vealed by a leading American firm of 
builders. Within hermetically sealed cab- 
ins, air-conditioning apparatus will main- 
tain an artificial atmosphere simulating 
conditions at ground level. Thus the pas- 
sengers will be assured sufficient oxygen 
to breathe, and will be shielded from the 
discomfort of lowered air pressure in the 
rarefied atmosphere of the 30,000-foot 
substratosphere level. Experimental sealed- 
cabin planes for high-altitude flight already 
have been tried out here and abroad, but 
the proposed craft are the first designed 
for commercial use. They are expected 
to be completed and placed in service 
within about eighteen months. 
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Bound in 
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Color. 


Get the Essentials of a 


High School Education 
in This One Amazing $7198 


Book for Only 
This single easy-to-read volume—HIGH 


SCHOOL SELF TAUGHT—will give you the 
equivalent of four years High School in just a few 
minutes a day of fascinating reading! Here is 
the easiest, most effective, practical way to make 
up for missed schooling. For your own success 
in business, in friendships, in making the most of 
your own ability—this is the most IMPORTANT 
book you will ever read! 


The Quickest, Surest, 
EASIEST Way to Acquire 
a Cultured Education! 


Think of getting in one remarkable volume 
everything you need in History, Literature, Art, 
Science, Government, Mathematics, English 
even French and Spanish! Here is the knowledge- 
background that can win YOU the leadership and 








admiration that brings SUCCESS. Written sim- 

ply, concisely, to save 

you time, this fasci- 

, nating volume puts 

quien Made scrasy the POWER of a bet- 

uuDjeC ter education square- 

Each section is complete. ly in your hands! 

A marvel of concen- aia . 2% 

Seated eduentinnt Each branch of knowl- 

edge is presented in a 

HISTORY clear, unforgettable 

Ancient, Medieval, Mod story that will hold 

ern, and U. 8S. History 

ag rw you spellbound. But 

you must see HIGH 

civics SCHOOL SELF 

oo ae. ‘es TAUGHT to appre- 

eS nema eee ciate it. Grasp this 
ENGLISH special opportunity! 

Make words your ser 

vants and get ahead! SEND NO 


LITERATURE and ART 


MONEY 


Know great Novels, . 
Poems, Paintings, Sculp- We guarantee that 
ture, Music. the essence of a High 
SCIENCE School education can 
: ; ; be yours in this single 
Biology, Psychology, lee” 

Physic Chemistry. amazing volume. Send 
oe ag my no money with the 
ORT: ly, 0 ‘ -ar . ’ 
ites cianiedy Descends coupon below. When 
MATHEMATICS postman delivers book, 
Algebra, Geometry now pay only $1.98 plus 
simplified postage. If not con- 


vinced immediately 
return book within 5 
days, we refund your 


FOREIGN LANGUAGES 


Simplified French, Span- 


ish, give you language 
power. money at once. Mail 
° coupon, without mon- 
pace ep soaps ey, NOW. HOME- 
- 7 wide. Fe ep 4 - - 
Over 1,000 self-testing EDt C ATION BU- 
questions, with 1,000 REAU, Dept. 74, 386 
correct answers, check Fourth Ave., New 


your progress! 


York, N. Y¥. 
SASS SSSA SST eee 
HOME EDUCATION BUREAU, 


BLUE RIBBON BOOKS, INC., 
Dept. 74, 386 4th Ave., New York, N. Y. 














Please send ‘‘High School Self-Taught.’’ When 
postman delivers it, in plain wrapper, I will deposit 
with him only $1.98 plus few cents postage. I will ex- 
amine it for five days. If am not completely satis- 


fied, I will return it and you will refund my $1.98. 
Name 

Address 

City State 


© Check here if enclosing $1.98 WITH this coupon, in which 
case we will pay the postage—you save. Same return and re- 
fund privilege applies, of course. 
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Know Electricity as 
Experts Know It / 


and Get an Expert’s Pay! 


ahead are 


zE COVERY has begun! The months 
What 


charged with significance and expectation 
“ -< you do to get the jump on the other fellow? 
rhousands of men have used 


The Croft Library 
of Practical Electricity 


It is 


a complete electrical educator 
leeve experience 


The Croft Librar 


2) year 





founded on practice on ri iirt 
on work as it tually done It i jammed fre ym cover to 
cover with the kind of hard headed facts you want. Written 
that the beginrs an easily understand it, yet so sound 
thorough, that it is the dail ruide of 1,000 highly paid 
electrical workers and eng Croft tells you the things 
1 need to know about erat armatures, com 
mu ator transforme ‘ hboard distribution 
en electrical machinery of every ty! wiring for light 
nd power—wiring of finished building underwriters’ and 
unicipal requirement illumin ~ tion in its every phase 
the most improved method ~§, ng imps and lamp ef 
fects, ete how to do a comp! b, from estimating it, to 
mmpletior 
No money down—easy payments 
Fill in and mail the coupon attached and we will send you the 
entire set of seven volumes for ten days’ Free Examination 
We take al t sk—you assume no obligation. If you de 
ide to keep the books, send $1.50 in ten da and the balance 
he rate of $2.00 a month. Send the on NOW and see 
the books for rself 


| Free Examination Coupon |, 


| McGraw-Hill Book Co., 330 W. 42nd St., N.Y. | 


| You may send me the seven umes of the Croft Library of a 
Practical Electric ity for 10 day free examinatior geree | ts 

] return the book postpaid, in ten days or remit $1.50 ther a 
$2.00 a mont until the special price of $19 has been paid 

| To insure prompt shipment, write plainly and f n all lines | 

0 Nam | 

© ice Aibtee | 

, City ar ate I 

| Positior 7 
Name of Company PSM-4 


High School 








Many Finish in 2 Years 


Go asrapidly as your time and abilities permit, 
Course equivalent to resident school work. Dur- 
ing the past 14 years, our graduates have been 
admitted to 531 different Universities, Colleges, 
Junior Colleges and Normal Schools—s80% of 
them without entrance examination Also pre- 
paresfor teacher's certificate and pre-professional 
examinations. Meeta all preparatory educ attenatrequire 
ments for Business and Industry. Standard H.S. texts 
supplied. Diploma, Cre aalit for H. 8S. subjects already 
completed. Single subjects if desired. Tuition low 
as $5 monthly. Be a ligh School graduate. Send 

for detalla NOW. 

Specialized training isabso 
lutely essential to Success 
today. Over 150 noted 
Educators, Engineers and 
Business Men helped 
prepare our special instruction 
material, used by many resident 
schools and colleges, U.S. Navy 

and Province of Manitoba, Can 
Train at home for best-paying lines 
of Business and Industry, as listed in 
coupon below. No interference with pres 
ent earnings while preparing for better job 


American School, Drexel at 58th, Chicago 
Maii Coupon for Information—Ne Obligation 
American Scheel, Dept.H-446, Drexel at 58th, Chicago 


Tell me how to train for success in line ——— 
Hi igh School Course in 2 Y 
) Air Conditioning Electrical! Retrigeration 
] Architecture and Building | Highway opt Hee 
j Automotive Engineering ™ Liberal Arts ‘Co 
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=) a onl Management [) Private Secretary 
t ) Civil Engineering C] Professional, Accounting 
Complete Coaching 


[) Dieset Engine eering Radio and Pokevistoes 
Drafting and Design 


Electrical Engineering 
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) Steam Engineering 
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AGENTS «314 ‘x DAY 


Everybody needs food. My plan gives you opportunity 
for amazing profits at once. Make up to$14.00ina 
day. I'll give you a New Ford Tudor Sedan as a 
bonus in addition to your cash earnings. No ex- 
perience required. 250 Famous Products 

—all fast sellers. I send every- 
thing. You don't risk a penny 
Write quick for Free Facts. 


ALBERT MILLS 
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TESTS THROW NEW LIGHT 
ON CARBON MONOXIDE 


IF THERE is only one part of carbon 
monoxide gas in 1,000 parts air, the mix- 
ture is sufficiently deadly to render a 
healthy man unconscious in half an hour. 
This is but one of the discoveries made 
in tests at the Fatigue Laboratory, at Har- 
vard University, Cambridge, Mass. 

Other experiments with this deadly gas, 


which is present in the fumes of motor 
cars, revealed that a person collapses, 
without warning, when his blood is one- 


third saturated with the gas. If a person 
exercising, he succumbs more quickly 
than if he is sitting still. 

To study the effect of this deadly gas, 
six men at the University, two students 
and four research scientists, offered them- 
selves as “human guinea pigs,” and made 
tests in gas chambers. In one experiment, 
Dr. W. H. Forbes, of the Fatigue Labora- 
tory, collapsed after he had submitted to 
a series of tests, and his blood was found 
to be almost half saturated with carbon 
monoxide. 

A related survey on the highways re- 
vealed that about five percent of the 
closed trucks and automobiles have dan- 
gerous accumulations of carbon monoxide 
gas from the motors. 

At regular intervals, during the labora- 
tory tests, the subjects in rooms contain- 
ing varying concentrations of the gas, 
were tested for perception, reaction time, 
judgment, and other qualities needed in 
automobile driving. Blood samples also 
were drawn at intervals to ascertain the 
percentage of saturation with the gas. A 
strange fact that was proved by the tests 
is that there is no decrease in skill even 
when the subject is on the verge of col- 


is 


lapse. He feels no ill effects, no drowsi- 
ness. He faints without warning and, un- 
less he can be revived in fresh air, he is 


doomed. 


SUN SPOTS BLAMED 
FOR RECENT FLOODS 


Dip sun spots cause the disastrous floods 
months? One Rochester, N.Y., 
recently advanced the theory 
that these disturbances, 93,000,000 miles 
out in space, were responsible for the 
warm weather which brought rain instead 
of snow and produced the flood waters in 
the Ohio and Mississippi. One of the sun 
spots which astronomers have been study- 
ing is said to be at least 30,000 miles across 
at the present time. Half a dozen planets 
the size of the Earth could be dropped into 
this area, which represents but one of a 
number of similar spots. 


of recent 
scientist 


LIGHTWEIGHT WIRE CUTS 
RURAL CURRENT COST 


To BRING electricity to farms at lower 


cost, engineers of a Detroit, Mich., utility 
firm have invented an economical new 
type of rural transmission line. Consist- 
ing of aluminum with steel core, the 


wire is so light and strong that poles sup- 
porting it may be spaced 400 feet apart, 
instead of 200 feet as heretofore, and sav- 


ings in the cost of poles and of their 
erection can be passed along to the con- 
sumer. 
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The Unholy Ceatch! 


DID NATURE REVEAL 
HER SECRET? 


EDDLERS in God’s affairs. Triflers 

with sacred things, they were said to 
be. In musty garrets, in the eerie hours of 
the night, they bent low over iron crucibles 
and their strange smelling contents. By 
what right did they match human intelli- 
gence with the forces of the universe, and 
seek to know their mysterious workings? 
They were not demons or black magicians, 
as the superstitious masses of the Middle 
Ages thought them, but wise men—al- 
chemists—who disclosed nature’s greatest 
secrets at a time when the world was in 
ignorance. They discovered a method to 
arouse man’s inner powers. MASTERY, 
DOMINANCE, SUCCESS are secret func- 
tions of the mind, they learned. Every 
man and woman, it was found, can attain 
personal mastership in life, when shown 
how, for the elements are hidden within 
them. 


This Amazing FREE Book 
Can Help You 


The Rosicrucians (not a religion) have preserved 
in their archives for the sincere, this rare knowledge 
acquired by these daring investigators of centuries 
past. Write for your FREE copy of ‘‘The Sealed 
Book’’ which tells what it can do for you. It has 
helped thousands everywhere. Address: Scribe T.N.S. 


The ROSICRUCIANS 
{AMORC} 
San Jose California 


(Not a religious organization) 
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IREAL JOBS OPEN 


AUTO, DIESEL, AVIATION, WELDING 
a week. 
Use real 


Earn $35.00 to $75.00 


Step into big pay. 
Practical Shop Work. 


Learn in eig zht weeks, 





tools on real equipment. Write our school 
nearest you for big free book and special low 
tuition offer. Guaranteed training. / 


— pecteteroggencl SCHOOLS, Dept. 6-40 Lit k | 
Detroit, Mich., or Kansas City. Mo 


PLAY A SAW! 


Produce wonderful music in 5 days 
...quickly play popular.and classical 
numbers. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students bave 
amazed friends, starred in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now. 
MUSSEHL & WESTPHAL 
111 W. Water St., Fort Atkinson, Wis. 





















KNOWLEDGE IS POWER-—Fspecially if that know!- 
edge is of American Police Jiu Tits su, the world’s most 
efficient protective science. Send fifteen cents TODA 


for full course on 
1 3 Knockout Blows Above the Waist 

Without the Use of Fists Cc 
written and i lustrate d by internationally known police 
instructor. Also learn how you may defend yourself 
against any man, regardiess o e or strength, 
whether he be armed with gun, knife or club 


S. J. JORGENSEN, 1587 Maritime Bidg., Seattle, Wa. 








POPULAR SCIENCE MONTHLY 

















DEVICE GAUGES SHOCKS 
FROM “BUMPS” IN AIR 


AFTER more than 20,000 hours in the 
air, an ingenious “bump-recording” device 
has given scientists of the National Ad- 
visory Committee on Aeronautics at Lang- 
ley Field, Va., valuable data on the strains 
produced in airplanes during gusty weath- 
er. The automatic mechanism, which is 
formed by a combination of levers that 
actuate a stylus rubbing on smoked glass, 
was designed by Research Engineer Rich- 
ard V. Rhode. It was used in flights over 
both land and water, totaling more than 
3,000,000 miles. The results indicate that 
the “bumps” of a fairly smooth flight 
rarely increase the load of a plane more 
than half the pull of gravity. But when 
the craft is plunging at three miles a min- 
ute through a squall, the sudden additional 
strains on the machine may rise to three 
or more times the pull of gravity. The 
importance of this information is that it 
indicates just how strong a plane must be 
built to be safe in bad weather. Com- 
parison between the recordings made over 
land and over sea showed that above- 
water flying usually is smoother, 


WEATHER DATA SOUGHT 
BY POLAR EXPEDITION 


To stupy the effects of masses of polar 
air on the weather of the eastern section 
of the United States, C. J. McGregor, 
U. S. Weather Bureau meteorologist, is 
planning to lead a scientific expedition in- 
to the arctic regions, starting about the 
middle of June. Carrying a six-place ob- 
servation plane and complete radio equip- 
ment, the expedition will embark on an 
iron-plated schooner for its projected base 
at Fort Conger, on the northern tip of 
Ellsmere Island, about 600 miles south of 
the north pole. In addition to observations 
made on the surface, balloons equipped 
with robot radio transmitters will be re- 
leased to report meteorological data at 
high altitudes. Weather reports will be ra- 
dioed to the United States twice daily dur- 
ing the course of the expedition’s two-year 
stay. An attempt will also be made to 
take the first color movies of the aurora 
borealis, it is reported. Two families of 
Eskimo hunters will be picked up in Green- 
land to supplement the main party of 
about fifteen scientists and technicians 
now scheduled for the trip. 








FIND TINY SHELLFISH 
GNAW SHIPS’ CABLES 


A MARINE PEST called a gribble, or 
sometimes a “‘seagoing wood louse,” has 
been found to be responsible for destroy- 
ing mooring cables and other ropes used 
in harbors along the New England coast. 
Experiments made by scientists at North 
Plymouth, Mass., showed that this tiny 
crustacean, resembling the familiar “pill 
bug” found under old boards, has devel- 
oped a taste for Manila rope. Previously 
it was known to be destructive to wood 
pilings, lobster pots, and mooring buoys. 
In two or three months, it was found, such 
pests could cut through the fibers of a 
large rope if it were not protected with a 
coating of metallic paint. 
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Beginning Lessons 


in Drafting 


Free 





Test Yourself — No Cost _. 
See how readily you, too, can |r 


Learn Drafting 


At your leisure in your own home, read 
these 2 Drafting lessons carefully. Judge 
for yourself our ability to teach —and your 
ability to learn—this fast-growing line of 
work upon which all industry depends. 
No Previous Experience Necessary 


See for yourself how practical American 
School training is—how clearly every fact is 
presented —how thoroughly you can master 
Drafting through home study 


Principicg ot the w 
mo attheeing 


* 
‘orking -% 


Drafting Opportunities Growing Daily 
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ADAP 44 


Draftsman’s 


ss : 
TOME WN ANY 






An Educational Institution 


The American School was 
chartered in 1897 as an educa- 
tionalinstitution, not for profit 

-and is exempt from paying 
Federal income tax, like the 
best resident colleges and 
universities. 


20 Other Courses 


Over 150 noted Educators, 
Engineers, and Business Men 
helped prepare our special in- 
struction material, which is 
used by many resident schools 
and colleges, U. S. Navy, and 
ProvinceofManitoba, Canada. 
We offer you quality training 
at home for the best-paying 
lines of Industry and Business. 











Drafting is fascinating work! Before any building 
can be built—any machine manufactured—or any 
bridge constructed—it must first exist on the 


board, Birthplace of our Industrial 


Civilization. The building trades, manufacturing 
lines and transportation systems all depend on the 
Draftsman before they can undertake asingle step. 


Fit Yourself NOW for a Job 
with a Real Future 


Any pickup in any line means first call for the 
Draftsman! Clean, interesting employment—best 
of working conditions. One of the steadiest of all 
occupations. Competent Draftsmen earn substan- 
tial salaries—and the road to promotion is always 
open to them. Learn at home without interrupting 
your present job. Free Lessons prove you can! 
Send for them. No obligation. Just mail coupon 
TODAY. Get started in a Life Work that brings 
pleasure and prosperity. 


American School, Dept. DD-446, Drexel Avenue at 58th Street, Chicago 
























Get These 2 
Drafting Lessons 


When youlearn what worthwhile opportunities 
Drafting offers and how readily you can cash in 
on them through American School training, it 
may mark the turning point in your life. Asking 
for full information involves NO obligation—so 
wri e TODAY for FREE lessons and FULL information. 


t 
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Free Lesson Coupon 
American School, Dept. DD-446 
Drexel Ave. at 58th St., Chicago 
WITHOUT obligation, please send me 2 begin- 
ning lessons in Drafting FREE. They are to be 
mine, to keep. Alsosend FREE Drafting Bulletin. 
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$1260 to $2100 Year 


TO START 
ae 1937 / FRANKLIN INSTITUTE 
ept. 42 
ppointments Rochester, N. Y. 
Social Security / Rush FREE list of U. 8. 
Jobs are from Ss Government big pay JOBS. 
examination. $ 32-page book describing sal- 
Common education aries, hours, work. Tell me 


usually sufficient O how to get one of these jobs. 


7 Sno / Name 
SURE ar 
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Be aRapio Expert 
learn at Home-Make Good Money 


Many men I trained at home in spare time make $30, 
$50, $75 a week. Many make $5, $10, $15 a week in 
spare time while learning. Illustrated 64-page book de- 
scribes Radio’s opportunities and how you can become 
a Radio Expert through my practical home training. 
Television training is included. Money Back Agreement 
protects you. Mail coupon today for copy of book FREE. 


— — _— e—"_—_ —_— —— —_— -—_—_ —_ 
[ 5. E. SMITH, President, Dept. 7DP3 
National Radio Institute, Washington, D. C. 
Send me, without obligation, your 64-page book ‘‘Rich 
Rewards in Radio’’ FREE. (Please write plainly.) 
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ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 3 —— 

AIR PISTOL 
For Target & Smali Game—Economical-— Ac- 
cu —Amaz- 
fe. Single Shot 






ing Ma um V. 
with Bolt Action—Hammer Fire—Hair T: er 
fety—cal. 177 or 22 or BB Price $7.50, Holster $1.75. 


Also 177 and 22 Single Shot Air Rifles $7.50—Single Shot 
BB Air Rifle $6.00 Shet BB Repeater Air Rifle $7.50—at 
Dealer or Direct—No license required—SAFE. Only 
G ine Comp d Pistols & Rifles On the Market. Full De- 
tails kareets ~ Free — Write Today for introductory ler. 
BENJAMIN AIR RIFLE CO., 653 N. B’way, St. Louis, Mo., U.S.A. 

















Protect the future profits from 
your idea by securing a U. S. Pat- 
ent. Delays are often dangerous. 
I give prompt and PERSONAL 
attention to your case—nothing 
is entrusted to unskilled assistants 
The Patent Office itself urges you 
to select a Competent Registered 
Patent Attorney in order to protect 
your interests properly. Therefore, 1 — 
before doing anything else, send for kh Pew Ase ensary 
my NEW FREE BOOK and get [ig 
the full facts, and with it I will - 

send you my FREE ‘‘Record of In- 
vention’ form. All correspondence strictly 
confidential. Mail coupon TODAY 


L.EDWARD FLAHERTY 


REGISTERED PATENT ATTORNEY 


iz Ah an 













71-3 International Building, WASHINGTON, D. C. 
Please send immedfately your FREE book and Record 
> of Invention Forn 
B Name 
7 
gw Address 
City State 
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Earn better pay ! Get out of over- 
alls! Learn PRACTICAL 

DRAFTING, If you're a 
Shop Worker, DRA FTING € 
will put you in —_ a NY 
quick promotion. f 
mechanic, DRAFT ING 
means ine reased earns 
ings, more pay raises. 
DRAFTING leads in 
all industr Jobs open 
NOW! Aviation, Machin- 


ery, Automobiles, Build- 
ing must have draftsmen, 


LearnPractical!” 

RAFTING... Home From 

an eer eet 

I'll train y n practical work by ar od recessful 
with thousands ice 1000 and furr i u an ts 

also Drawing Table. Nu high previous expe- 

rience required. You must be entirely d with my 


perso! il training until competent and a sisted to a 
position of money back. 


START NOW! 


Write today for free book on ‘‘Draftsmanship.”’ Y u 
must give your age. No obligation Mail coupon below 


JAAMB TIT 4 
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ENGINEER DOBE, Div. 3394 Libertyville, Ill. = 
Send me your free book, ‘‘Successful Draftsman- = 
ship’ and conte in how you will assist me oas 
good position as a draftsman ~ 
: Name Age ' 
bd . 
s Addre ss . 
bd . 
® Post Office State . 
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INVENTORS Ea 


PATENT YOUR IDEAS PATENT | 
SEND FOR FREE BOOK sme [SVT 0h 


HOW TO OBTAIN A PATENT, 


written by a Former Member of the 
Examining Corp 1922-24) of the U.S 
Patent Office If you want to 1 

your idea, you should take steps to apply for a 1 Ss 
Patent at once. Your first step is to get this Free Book 
This interesting illustrated book contains valuable in 
formation you should have. It tells you fully how to 
obtain a patent on your idea in the quickest way. With 
this Free Book you will also receive a ‘‘Record of In 
vention’’ form on which you can easily record your idea 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At 
torney who is also a Former Member of the Examining 
Corps of the U. S. Patent Office All communications 
will be strictly confidential 


MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 

















CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


1638 Woolworth Bidg., Dept. 47-C, New York 


MILLER BUILDING, DEPT. 47-C, WASHINGTON, D.C. l 
H Please send me your Free Book, oe to Obtain a Pat- I 





ent,"’ and ‘Record of invention Fo 
t NAME 


! ADDRESS 


Get this FREE Book 


























RARE MINERAL EXHIBITS 
NEW PHYSICAL PROPERTY 


One of the world’s rarest minerals, 
Hackmanite, has recently demonstrated 
what appears to be a new property of mat- 
ter. This mineral was first discovered in 
the fiords of Greenland more than a cen- 
tury ago. Later, other specimens were 
found in the crater of the volcano Vesu- 
vius in Italy. It has a deep blue color, and 
has been prized for years as a collector's 
piece for scientific museums. 

Recently, the American mineralogist, 
O. Ivan Lee, of Jersey City, N. J., made 
the surprising discovery that a red-violet 
streaking on the face of a piece of Hack- 
manite can be revived at will by subjecting 
the mineral to ultra-violet rays. It has 
been observed in the past that when a 
piece of the mineral was broken, beautiful 
red-violet splashes of color appeared on 
the clean surface of the fracture. On ex- 
posure to ordinary light, however, they 
faded away. Radiation with ultra-violet 
light, the New Jersey mineralogist has 
shown, will bring back this lost property 
and the experiment can be repeated as 
many times as is desired. 

So far, science is at a loss to explain 
the phenomenon. The first theory ad- 
vanced was that fluorescence explained the 
appearance of the color. Tests, however, 
have revealed that the mystery is not pro- 
duced by either fluorescence or phosphor- 
escence. Lee calls the phenomenon “re- 
versible photosensitivity” and suggests 
that it is a new property of matter hither- 
to unknown to mineralogy. 

Strangely enough, Hackmanite has been 
found almost entirely in wild and unusual 
places. Besides the Greenland and Vesu- 
vius regions, other scenes where the rare 
mineral has been picked up are on the 
Kola Peninsula in Arctic Russia and near 
Bancroft, in the province of Ontario, Can- 
ada. 


ONE-PASSENGER BALLOON 
FITS IN SUITCASE 


SUITCASE BALLOONS, small, fifty-pound 
gas bags capable of being folded up and 
packed in an ordinary valise when they are 
deflated, have been designed by A. Leo 
Stevens, a pioneer American aeronaut. 
Made of light silk, the balloons are de- 
signed for the use of amateurs. Stevens, 
who made balloon flights before 1890 and 
who went aloft in one of the first dirigibles 
built in the United States, believes such 
single-passenger bags might be used by 
commuters. When the wind is blowing 
from the right direction, he points out, 
they could take off from skyscrapers in 
large cities and ride without noise, dust, or 
traffic congestion to the suburban commu- 
nities in which they live. 


DISCOVERS EARTHWORMS 
THAT LIVE IN TREES 


EARTHWORMS that live in trees have 
been discovered in northern Siam. H. G. 
Deignan, a collector for the Smithsonian 
| Institution, in Washington, D. C., reported 
the finding of the curious worm, which as 
yet has not been identified, while on an 
expedition which brought back a collection 
of more than 600 birds native to Siam. 
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New Ideas now Salable 
Before Patenting 


*ractical, useful inventions may now be saiely 
narketed without patenting expense. Write for 
pro f that we have been successfully selling both 


patented and unpatented inventions, since 1924 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 








My Personal 


service assures 
strictest confi- 
dence on all 


your patent 
PERSONAL SERVICE problems. Send 

me a model or 
drawing, or sketch and description of your invention, and 
$5.00. 1 will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 








PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, ‘“‘Evidence of Conception’’ and instructions, 
“‘How to Establish Your Rights’’—FREE! 
LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 














Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


nventions Promoted 





UNPATENTED IDEAS 


OF -N fe =) es) @) EB 


We tell you how and help you make the sale. 

Particulars, with list of manufacturers and 

wanted inventions, sent free on request. 
Write W. T. Greene 

921 Barrister Bldg. Washington, D. C. 


PLASZEXS 


| 
The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
| 











Good & Novelties in Plastex and Marble imitation. 

Experience unnecessary. ‘2c material makes regular 10« 

tore seller Rubber moulds furnished for speed _ 

duction. Small investment brings big returns. Amb 

interest and benefit you, Prasten | Indu: Sirtes, Der bootleg 
> 

Washington Avenue, New York, ‘eee 








LOSS OF HAIR 





The hair restoring Formula 37 is now avail- 
able to the general public for home use. Full 
particulars sent upon request. 
DERMAGENIC LABORATORY 
747 Anglo Bank Building 
California 


San Francisco, 



















We paid M. M. $267 in 3 weeks for 
exceptional ‘‘cellar crop’’ patented 
mushrooms! Big free picture book 
tells if your cellar, shed, barn suit- 
able. We buy all crops thru ten 
branches. Write today. (Estab. 
1908). 
UNITED MUSHROOM CO. 

3848 Lincoln Ave., Dept. 337, Chicago 


STOP Your Rupture 


Why suffer with that rupture? Learn 

about my Appliance for reducible rup- Worries! 
ture. Automatic air cushion assists Na- 

ture to close the opening—has relieved 

thousands of men, women and children. No obnoxious springs 
or hard pads. No salves or plasters. Sent on trial to prove 
it. Beware of imitations. Never sold in stores. Write today 
for confidential information sent free in plain envelope. 


Brooks Company, 178-AState Street, Marshall, Michigan 











a basement or garage where you can do light work? 
We can offer you a profitable proposition for 1937 cast- 
ing new 5 and 10c Novelties, Ashtrays, Toy Automo- 
biles, etc., as Branch Manufacturer for firm of many 
years standing. No experience necessary and small out- 
lay starts you. If interested in devoting your spare or 
full time to profitable work write AT ONCE as we are 
now closing arrangements for supply of our goods. 


METAL CAST PRODUCTS CO. 
Dept. E 1696 Boston Road New York, N. Y. 
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| DRY ICE PUMPS WATER 


TO PUT OUT FIRES 


Usinc dry ice to supply power for 
squirting water on forest fires is an inno- 
vation recently announced by Acting Su- 
perintendent A. B. Everts of the Cleveland 
National Forest in southern California. 
This frozen carbon dioxide changes di- 
rectly from solid to gas without melting 
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into liquid. One cubic inch of the solid 
makes 450 cubic inches of gas when it is 
free to expand at atmospheric pressure. 
In confinement, the gaseous carbon diox- 
ide reaches a pressure of as much as 1,000 
pounds to the square inch. In the new 
apparatus, the pressure is reduced by con- 
trol valves to 250 pounds to the square 
inch before being used to drive water 
through the hose. The complete power 
unit, replacing cumbersome gasoline en- 
gines, is formed of two small tanks each 
holding twenty-five pounds of dry ice. It 
is attached to a fifty-gallon water tank 
which can be emptied several times by the 
pressure of the one filling of frozen car- 
bon dioxide. By reducing the size and 
weight of the fire-fighting equipment nec- 
essary, the new method is expected to 
save precious time in getting work under 
way when a blaze is sighted. 


AUTOMATIC PLANE LOG 
KEEPS FLIGHT RECORD 


THREE automatic pens, leaving indelible 
trails on a rotating drum, will write the 
story of every transport passenger flight 
made in the United States, through a 
new ruling of the U. S. Department of 
Commerce. The instrument, to be in- 
stalled in airliners, was designed by experts 
in a laboratory in Baltimore, Md. One 
pen will trace the altitude of the plane 
from the take-off to the landing. A second 
will show the number of times the pilot 
communicates with the ground by his two- 
way radio, giving the exact time of each 
call. The third will give the record of the 
radio-beacon receiver, and if it fails to 
function will show just when it goes out 
of order. Such an installation, Govern- 
ment officials believe, would be a help to 
attaining greater safety on the airways. 
The cards on which the records will be 
made, according to present plans, will be 
in the form of route or contour maps so 
the tracings can be compared with the 
actual course followed by the plane. 


LATEST STUDIES REVEAL 
HOW MOLECULES LOOK 


Wuat do molecules, the building blocks 
of all material things, look like? Some 
are spherical like tennis balls, while others 
are elongated like footballs, latest re- 
searches indicate. Among the latter are 
the protein molecules of which human 
muscles are made. Microscopes fail to 
reveal even these giants of the molecu- 
lar world, from 1,000 to 5,000 times as 
long as particles of other materials. They 
have been studied, however, by separating 
them from foreign substances with the aid 
of a whirling device called an_ ultra- 
centrifuge and observing the way that 
they pass through filters and animal 
membranes. 
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SPECTROSCOPE 
MOTION-PICTURE PROJECTOR 


You'll be Amazed 21 the Thorough 
Explanation of Science in WEBSTER’S 
NEW INTERNATIONAL DICTIONARY 


Second Edition 


PILE DRIVER 


PHOTOMICROSCOPE 


METRONOME TELEPHONE 





OMPLETE and satisfying answers to 

questions on any subject which interests 
you. A wealth of encyclopedic information on 
lavv, business, manufacturing, medicine, avia- 
tion, radio, sound pictures, gems, coins, birds, 
insects, plants, color, and thousands of other 
topics. And, in addition, more regular “‘dic- 
tionary information” than any other reference 
book contains! 


Mail Coupon for FREE BOOK: 
“THROUGH WONDERLAND 
WITH WEBSTER" 


Get your free copy of this fascinating picture 
booklet which shows you many more aston- 
ishing marvels. Then see the only genuine 
Merriam-Webster at your bookstore. The cir- 
cular trade-mark identifies it. The most com- 
prehensive and thorough single volume of 
ve ever published! 
i's. & C, MERRIAM CO., Dept. 737, | 
Springfield, Mass. 

Please send me without cost or obligation 


full information on Webster’s New Interna- 
tional Dictionary, Second Edition; also new 





A New Creation 
The Supreme Authority 


The latest findings in Chemistry, Physics, 
Aeronautics, Engineering, Astronomy, Spec- 
troscopy, and many other sciences are clearly 
set forth with enlightening diagrams. For prac- 
tical information you can turn to the NEW 


MERRIAM-WEBSTER with the assurance that booklet, Through WONDERLAND with 
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207 of the world’s greatest authorities. Name 
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PRESSURE-600 lbs. per sq. in.! 

TEMPERATURE-3000 degrees! 

... Dut FORD GASKETS 
are built to take it 


Each explosion inside a Ford V-8 combustion chamber may 





















The Genuine Ford V-8 
Gasket is packaged for 
your protection. 


exert a pressure of as much as 600 pounds per square inch. 
The flames from the burning gases reach temperatures as 
high as 3000 degrees. At such temperatures and pressures, 
a lot depends upon gaskets. They must keep these hot gases 
from leaking into the water jackets. They must keep the 
jacket water from entering the combustion chambers. They 
must provide as effective a seal between head and block as 
the metal of these parts themselves. 

Genuine Ford Cylinder Head Gaskets are built to give 
long, dependable service under these severe conditions. A 
steel core is permanently bonded between two thicknesses 
of specially treated asbestos that resists the effects of water, 





These rolls clinch the 
two asbestos sheets to 
steel core. 





gasoline and oil. Combustion chamber openings are rein- 






forced with a steel edging for protection against blowing out. 








And correct compression in the cylinder heads is assured be- 
cause Genuine Ford V-8 Cylinder Head Gaskets compress 
to the correct thickness (.048 to .051 inch). 

As with all Genuine Ford Parts, Ford Gaskets are made 







of the highest quality materials, by experienced workmen, 






and according to Ford standards of precision. To maintain 






the high quality that was built into 






your Ford V-8 at the factory, insist 







upon Genuine Ford Parts when replace- 







ments are needed. 


FORD MOTOR COMPANY, DEARBORN, MICHIGAN 











Putting grommets on 
combustion chamber : 
openings, Ford V-8 } 
Gaskets. ; 
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Sizing Genuine Ford 
V-8 Gaskets to correct 
thickness. 
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A MILLION VOLTS ON TAP. The mammoth electrostatic 
generator used in X-ray work at the Huntington Memorial Hos- 
pital in Boston, Mass. At top of page, experts adjusting the new 
giant X-ray machine at the Presbyterian Hospital, New York City 
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SCIENCE’S SIEGE GUNS 
IN WAR ON DISEASE 


By John E. Lodge 


FEW DAYS ago, Dr. Francis Carter Wood, Director 

of the Crocker Institute for Cancer Research, led a 

group of scientists into a basement room at the 

Presbyterian Hospital, in New York City. There he 
demonstrated a new 18,000-pound machine which, at the flip 
of a switch, will send 1,200,000-volt X rays streaming from 
five openings in a lead-sheathed tank. 

At this writing, news flashes from Boston, Mass., from St. 
Paul, Minn., from San Francisco, Calif., and from London, 
England, all tell of similar giants either under construction or 
in actual use. Like mammoth siege guns in a war on disease, 
these 1,000,000-volt machines are going into action in various 
parts of the world. The story of the X ray has entered a 
new and dramatic chapter. 

What will its pages record? What will these giants of the 
laboratory achieve? All science is vastly interested in knowing 
the answers to those questions. 

One of the first tests planned at the Presbyterian Hospital, 
in addition to cancer research, is a study of the effect of high- 
voltage radiation on viruses. These mysterious protein mole- 
cules are known to reproduce themselves in the presence of 
living tissues. They are thought to cause many diseases, in- 
cluding common colds. But they are so small that they neither 
can be seen through a microscope nor strained out with a 
porcelain filter. Radiation of relatively small voltage has little if 
any effect upon them. Now, however, scientists can treat the mys- 
tery molecules with super-rays from 1,000,000-volt machines. 
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This drawing gives details of the Presbyterian Hospital’s new 1,200,000-volt X-ray unit. It is to be used for cancer research 


To make such rays possible, inventors irons produce X rays when they hit the A young scientist at the University of 
have turned to radically new designs and _ target. These rays shoot off in all direc- California, David H.-Sloan, originated 
have created a host of innovations. In _ tions, but lead shields keep them from _ the idea for the big machine. Nearly two 
the case of the New York machine, 15,- escaping except through openings left for years have been required by Frank M. 
000-volt current is passed through radio- the purpose. Exner, physicist of the Crocker Institute, 
type tubes as tall as a child and on into Inclosing the metal vacuum chamber New York City, and his associates to 


a copper-tube transformer coiled like a of the Presbyterian Hospital’s machine is complete the installation. As is the case 
giant bed spring within its vacuum con- a sheath of lead four inches thick. Four with all the 1,000,000-volt machines, it 
tainer. Swift streams of ice-cold water feet high and four feet in diameter, this is intended primarily for cancer work. 


rush through smaller pipes within the coil chamber resembles a water tank with Four patients at a time can be treated 
to keep the larger tubes from melting oversize spouts sticking out at various when the apparatus is in operation. The 
Unlike the ordinary X-ray apparatus angles. These are the “treatment ports” same number can receive simultaneous 


you see in a dentist’s office, the machine through which the X rays are directed. treatment from another huge X-ray unit, 
has a vacuum chamber of steel, lead, and = An ingenious feature is the use of lead just installed at the Miller Hospital, in 


copper. Small X-ray outfits use glass disks, fitting in the ends of the tubes to St. Paul, Minn. This $75,000 machine 
vacuum tubes within which electrons from cut off rays which do not strike the exact rears thirty-five feet into the air, and 
a cathode, or negatively charged elec- area of the patient’s body requiring treat- within its twenty-seven-foot vacuum 


trode, strike a target of tungsten. Just ment. Light, reflected from within the tube the electron stream bombards a 
as the energy of a bullet turns to heat tubes, enables the operator to focus the _ target of gold. 
when it strikes a stone wall, so the elec- ray stream even before it is turned on. The five-inch disk of precious metal is 
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cooled by oil which, in turn, is 
kept at lowered temperatures by 
water. Gold is used for the tar- 
get because of its superior abil- 
ity to withstand the bombard- 
ment of the electrons. Two 
other features of this installa- 
tion are a periscope which en- 
ables the physician to observe 
patients from behind a thick 
barricade of concrete and lead, 
and a two-way loudspeaker sys- 
tem which keeps doctor and pa- 
tient in constant touch through- 
out the treatment. 

Safeguarding both the patient 
and the operator is a prime con- 
sideration in the design of the 
super-ray machines. At St. Bar- 
tholomew’s Hospital, in London, 
where the only 1,000,000-volt 
apparatus in Europe is being put 
into operation, electrical controls 
automatically cut off the rays if 
anyone opens the _ treatment- 
room door by accident. 

Twin generators, each with a 
capacity of 600,000 volts, will 
feed current into the ten-ton, 
thirty-foot steel cylinder which 
forms the vacuum tube of this 
English giant. The most novel 
feature of the design, however, 
is an immense cylinder of steel, 
lined with closely-packed shot, 
which encloses the vacuum tube. 
Both cylinders turn on the same axis, but 
they can be rotated independently of each 
other. Thus, the operator can, at will, di- 
rect the rays through an opening toward 
a patient or upward into a six-inch saddle 
of lead which cuts them off completely. 
Without shutting down the machine, he 
can turn the rays on and off so far as 
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effectiveness in treatment is concerned. 

A few months ago, the noted American 
radiologist, Dr. G. Failla, announced a 
safety device for use with X rays of 
1,000,000 volts or more. It is ingeniously 
simple, consisting chiefly of an aluminum 
cone open at both ends like a megaphone. 


When the stream of rays is directed 
down through the _ small 
end, secondary electrons, 


which ordinarily curve out- 
ward on a tangent, strike 
the metal and are prevent- 
ed from reaching the skin 
of either patient or opera- 
tor and causing trouble. 
Six paper belts, spinning 
at high speed, will build up 
the reserves of current used 
in the most unusual of the 
super-ray machines, one 
nearing completion in Bos- 
ton, Mass. The design is 





At the left is an ordinary X-ray picture of 
a lung, with shadows caused by ribs. Shadows 
are eliminated in the picture above, made 
with the swinging ‘“‘tomograph” seenincircle 











An unusual view of a large X-ray tube and machine in Chicago, Ill. The patient to be treated is wheeled 
into the lead-lined chamber at the left, and placed so that the rays will strike the diseased part 


based upon the electrostatic generator 
which was originated a few years ago by 
a young Princeton University scientist, 
Robert J. Van de Graff. (P.S.M. Jan. 
1932, p. 19.) The whirling belts brush 
against an immense metal doughnut, de- 
positing charges of negative electricity 
and carrying away positive charges to a 
grounded terminal below. 

From the doughnut-shaped terminal 
above, a stream of electrons will shoot 
downward through a gigantic vacuum 
tube projecting through the floor into a 
treatment room below. Striking a water- 
cooled gold target, it will send off high- 
voltage rays able to reach and treat can- 
cers in any part of the body. Two Bos- 
ton scientists, Dr. John G. Trump, of the 
Massachusetts Institute of Technology, 
and Dr. Richard Dresser, of the Hunt- 
ington Memorial Hospital, worked out 
the design for the new machine. 

The coming of 1,000,000-volt X rays 
is, of course, the most spectacular news 
in the world of radiology. But other ad- 
vances in laboratories, in factories, on 
farms and in hospitals tell a story of 
progress on many fronts. The X ray is 
daily taking on new tasks and demonstrat- 
ing new abilities. 

A few months ago, for example, a 
group of Wisconsin chemists reported the 
completion of an “X-ray fingerprint’ file 
which will enable them to cut the time 
of analyzing unknown crystalline chemi- 
cals from hours to minutes. This file con- 
tains more than 4,000 negatives, each of 
a different compound. By measuring in 
from the left edge of the film to lines of 
varying density in the pattern, the chem- 
ists obtain a clew to the identity of an 
unknown compound. Reference to a stand- 
ard classification catalogue, which they 
have assembled, gives the final check. 
Their method is applicable only to com- 
pounds in (Continued on page 119) 
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Novel Sound System 






BRINGS NEW REALISM TO THE THEATER 


AGIC wrought with twenty- 

eight huge loudspeakers aids 
| a cast of 300 players to 

dramatize the Biblical story of 
the Jewish people, in New York’s theatri- 
cal sensation, “The Eternal Road.” The 
unprecedented sound installation is a part 
of an electrical wonderland, behind the 
scenes of the remodeled Manhattan Opera 
House, that heralds the marvels of the 
theater of the future. 

Instead of occupying a pit at the front 
of the stage, the orchestra and an electric 
organ play offstage in a soundproof booth 
resembling a radio broadcasting studio, 
and a microphone picks up their 
music. By pressing buttons of an 
ingenious remote-control system, 
the orchestra leader can_ start 
sound-film reproducers in a sepa- 
rate chamber. A microphone at an- 
other backstage location picks up 
the sound of wind machines and 
other standard theatrical effects 
A “sound mixer” twirls dials on 
1 control panel to blend all these 
sounds. The audience hears the 
final result from the system of 





By Grover C. Mueller 


hidden loudspeakers. Thus, fifteen or so 
singers on the stage can give the illusion 
of thousands singing, with the simultan- 
eous accompaniment of the orchestra, elec- 
tric organ, mechanical sound effects, a 
sound-film recording of a sixty-piece sym- 
phony orchestra, and another sound film 
of mass choral effects. 

Through an independent “whispering 
system” of more than two dozen small 
loudspeakers installed at key points back- 
stage, two prompters direct the perform- 


ance with a running fire of instruc- 

tions to the cast, the scene shifters, 

and the operators of sound and light- 
ing effects. Electric current required for 
the lights and sound apparatus reaches 
the staggering total of 3,000,000 watts, 
enough to light all the homes of a small 
city. A forty-foot-long strip of the city 
street outside the theater had to be dug 
up to a depth of fifteen feet to install the 
transformers that handle this torrent of 
electric power. During the performance, 
it is controlled from a basement switch- 
board room, a maze of levers and cables 
suggesting a train dispatcher’s tower. 




















A scene in the dramatic spe 

tacle ‘“‘The Eternal Road,” in 
which the strains of an or- 
chestra, recorded choral mu 
sic, and special sound effects 
are blended in loudspeakers 





A loudspeaker unit facing one of the ‘“‘coves,’’ or sound- 
both 


sides and extend upward to a height of eighty, feet 


reflecting pockets that flank the giant stage on 
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Black-hooded stage hands shifting 
scenery on the darkened stage. At 
left, the orchestra playing into the 
microphone in its soundproof booth 
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Details of the elaborate sound system for 
“The Eternal Road,” showing the manner 
in which action, music, lighting, and sound 
effects are controlled from the prompter’s 
box. Loudspeakers mounted in the high- 
domed ceiling represent the “voice of God” 
speaking to Moses on Mount Sinai 
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PROMPTERS DIRECT PERFORMERS AND 

CALL FOR SOUND AND LIGHTING EFFECTS 

THROUGH WHISPERING LOUDSPEAKER 
SYSTEM 
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Drawing by LOUDSPEAKER ~ 
B. G. SEIELSTAD i - 


NERVE CENTER 
OF THE SHOW 


From the prompter’s 
box, located at the 
front of the stage, 
these men direct the 
actors and techni- 
cians. The one at the 
right handles the 
lighting, and the other 
controls the making 
of the sound effects 


The operator of the smoke machine waiting 
for a ‘“‘cue’”’ which will come to him through 
the loudspeaker visible at the upper right 
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BATTERY-OPERATED 
PLANE BEACONS 
USE NEON LIGHTS 


OPERATED by individual storage 
batteries, bell-shaped neon lights 
have just been introduced in Eng- 
land for use on air routes and at 
landing fields. When used as a sig- 
naling beacon, the lamp is flashed 
on and off by an automatic de- 
vice to relay in code a continuous 
message of warning or airport di- 
rection. The beacons also are em- 
ployed as portable boundary lights 
at landing fields, where their red 
glow is said to be visible at a dis- 
tance of six miles. Sending keys 
can be connected to the lamps for 
signaling to planes not equipped 
with radio. The storage batteries 
supply a twelve-volt current. 








TUBE HOLDS STANDARD VOLT 


CONTAINING a 
cell that supplies ex- 
actly one volt of 
electricity, an H- 
shaped glass tube 
serves as a standard 
unit of electrical 
measurement in the 
General Electric la- 
boratories at Sche- 
nectady, N. Y. Kept 
in an oil bath in 
an air-conditioned 
room, the tube is 
checked once a year 
with similar units of 
the U. S. Bureau of 


CONTACT, 
LEVER LRM 


A “yardstick”’ of electrical measurement—a cell that generates one volt 


Standards. 
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Neon-light airplane beacon connected to key for signaling 










How powerful beams of light will block 
the entrance to the ‘‘free port.’ At the 
right is one of the “electric eyes’’ on a 
stage that moves up and down with tides 


SKIMMING the surface of the water, beams 
of light will guard the entrance to a “free 
port” just completed at Stapleton, on Staten 
Island, in New York Harbor. Designed to 
aid international trade by providing a zone 
where foreign cargoes may be landed, graded, 
assorted, repacked, and reshipped without 
payment of customs duty, the port is the 
first of its kind to be established in the United 
States. While a high wire fence on shore 


MAKES CLICKING 
NOISE WHEN 
PRESSED BY TRIGGER 









WRIST “SNAPPER” HELPS 
CORRECT GOLF SWING 


Worn like a wrist watch, a new golf 
accessory is designed to aid beginners to 
develop the correct swing with a club. 
As the wrists are bent at the top of the 
backstroke, a projecting arm on the device 
is tripped and a snapping sound produced, 
thus making the golfer conscious of the 
movement. 


COPPER DANCE FLOOR 


WuaAt is said to be the world’s first 
dance floor made of metal has just been 
installed in a fashionable London, Eng- 
land, night club. Sheets of glistening cop- 
per polished to a mirrorlike finish have 
been skillfully laid to form a smooth 
surface that is called ideal for dancing. 


“ELECTRIC EYES’ GUARD WHARVES TO KEEP OUT SMUGGLERS 










forms a land barrier to prevent the entrance 
of smugglers or other intruders, light beams 
stretch from the end of a central pier to the 
extremities of the port to guard against un- 
authorized entry by water. Any interruption 
of the beams by a boat, or even a swim- 
mer, will actuate “electric eyes” to sound an 
alarm at port headquarters. To allow for tidal 
changes, a counterbalanced unit will keep the 
“electric eyes” always at water level. 
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GAINST a $325,000,000 system of floodways, cut-offs, and levees, 
nature has just hurled a Mississippi superflood. High-water leveis 
surpassing all-time records have tried out the untested flood-control 

works erected by U. S. Army Engineers since the disastrous flood of 1927. 

At Cairo, Ill., junction of the rising Mississippi and the swollen Ohio, 
came the first dramatic test. As the bottle-necked waters neared the top 
of the city’s sixty-foot sea wall, engineers dynamited a “fuse-plug”’ levee 
that sent a yellow torrent surging into the $21,000,000 Birds Point-New 
Madrid Floodway—a 131,000-acre overflow basin diked off from surround- 
ing country for just such an emergency. 

New levees held the angry waters in check as they coursed down the 
1,000-mile stretch from Cairo to the Gulf of Mexico. A dozen “cut-offs,” 
or artificial channels dredged across kinks in the old river bed, lopped 
more than 100 miles from the path to the sea, to speed the flood waters’ 
run-off and relieve pressure on the levees. At ; 
the new $15,000,000 Bonnet Carré Spillway, just 
above New Orleans, La., engineers for the first 
gates that acted as a safety 
ind diverted its excess water 
of Lake Pontchartrain. 


time opened flood 


valve for the river < 


to the Gulf by way 


This remarkable photo- 
graph shows the blast- 
ing of the “‘fuse-plug’”’ 
levee at Birds Point, 
Mo., to draw off water 
into the new floodway 


Flood waters surging 
into the floodway be- 
low Cairo after the 
blasting of the levee 
The 131,000-acre ba- 
sin provides a_ short 
cut to relieve  pres- 
sure in the ‘‘bottle 
neck”’ where the Ohio 
and Mississippi meet 
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Mississippi 
Flood Control 


GETS FIRST REAL TEST 


















BONNET CARRE SPILLWAY 
LEADS WATER To 
LAKE PONTCHARTRAIN 
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An airplane view of the Bonnet Carré Spill- 
way near New Orleans, La., through which 
floods are shunted into Lake Pontchartrain 

































This map shows the New Madrid Floodway, an im- 
portant feature of the new flood-control system 
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HUGE BUNNIES MARK EASTER SEASON 


IANT RABBITS modeled out of plas- 

ter and tinted in brilliant colors prove 
a magnet that draws trade to merchants in 
a suburb of Kansas City, Mo. Scattered 
throughout the shopping district for the 
Easter season, the bunnies are illuminated 
at night by small spotlights concealed in 
gayly colored Easter eggs. Light bulbs that 
serve as eyes for the rabbits flash on and 
off to make the animals appear to wink. 


















LIFE PRESERVER HAS 
AUTOMATIC LIGHT 


LIGHTING up automatically the instant it 
touches sea water, a novel life-preserver light 
makes it easy for rescuers to spot shipwreck 
survivors as they float about in the water. 
Made in the shape of a bullseye, the light is 
fitted with two specially prepared electrodes, 
one made of zinc and the other of carbon, 


that act like a wet-cell battery when they are 
submerged in salt water. The “eggs’’ conceal spotlights that illuminate this plaster rabbit in Kansas City, Mo 


DEVICE PURIFIES AIR BY ELECTRICITY 


Dust, smoke, pollen, and us 
other particles are removed 
from the air by an electri- m* 
cal purifier just invented 
for home use. Room air 
drawn into the device is 
passed through a high-volt- 
age ionizing chamber where 
the dust particles become 
electrically charged. Blown 
into a second chamber, the 
charged particles are at- 
tracted to and collect on 
electrified plates. The de- 
vice is expected to prove a 
The electric air purifier dissipating smoke in a demonstra- boon to persons suffering 
tion. It also clears the air of dust, pollen, and other matter from hay fever, 
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“PAINT” HOUSES 
WITH OILCLOTH 


OILCLOoTH ts being substi 
tuted tor paint as a protec 
tive coating for the outsides 
of frame houses. Walls are 
cleaned with sandpaper and 
a wire brush, and coated with BUS SIGN SELLS BOOKS 

NUMBERED plates, pulled down from the 
cross arm of a new type of street marker 
just installed in Germany, indicate which 
busses stop at that point. Used also as an 
advertising medium, the marker contains 

ind force it into the con- Strips of ollcloth being applied to the outside of a frame a slot machine that vends reading material 
our of th lapboards, house. They are held to the surface by a coating of cement to waiting passengers. 


a layer of rubber cement 
Horizontal strips of oilcloth 
ire then pre ds firmly 

inst the adhesive surtact 
Paper-hangers’ tools are used 


to smootn the otlcioth coat 
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DESERT SHIPS, in the form of stainless- 
steel, trailer-type busses pulled by 150- 
horsepower Diesel tractors, will link Bag- 
dad, Irak, with Damascus, Syria, in a new 
high-speed service across the Syrian Des- 
ert. This 530-mile trip will be made with 
a single stop. Air conditioning and upper 
and lower berths will be features of the 
new transport service, which will cut the 
running time from thirty-five hours to 
fifteen. The big metal busses, each fifty- 
seven and a half feet long, were designed 
and built by a Philadelphia, Pa., firm. 


BIG STEEL TRAILER BUSSES . 
TO CROSS SYRIAN DESERT 















One of two modern ships 
of the desert built for 
the Damascus - Bagdad 
run. The drawing shows 
a side view of the mon- 
ster trailer-type bus 










LIGHTS MARK 
DRIVES FOR 
INDOOR GOLF 


INpoor golf tourna- 
ments are made pos- 
sible by an invention 
recently demonstrated 
in New York City. Con- 
testants drive a ball at- 
tached to strings con- 
nected with a recording 
machine. Beams of 


light on a miniature 
golf course show the 
results of each shot. 


PRACTICE MUSIC ON “SILENT”? ORGANS 


HALF a dozen music students can take 
lessons at once in the same room without 
disturbing each other, with a new electric 
organ perfected by an inventor in Chi- 
cago, Ill. Each player hears the strains 
of his own instrument through earphones. 


The teacher, sitting in the midst of the 
“silent” organs, can tune in on the music 
being produced by any one of his pupils, 
and give individual instructions, when it 
is necessary, through a microphone con- 
nected to the earphones. 





Students taking lessons on “silent” electric organs. 


Each hears the music of her own instrument by 


means of earphones, and the teacher can listen to any one and give instructions through a microphone 
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GARAGE FIXTURE TESTS 
OIL FROM CRANKCASE 


DESIGNED for use in garages and filling 
stations, a new automatic apparatus en- 
ables the motorist to test the condition 
of his crankcase oil. A small amount of 
the lubricant is placed in the testing ma- 
chine, which indicates the temperature 
of the oil, its viscosity, its color as com- 
pared with new oil, and the amount of 
dirt it contains. The device is shown in 
use in the photograph above. 


TABLE HOUSES CHAIRS 


Four FOLDING chairs can be stored 
under the top of a novel card table re- 
cently placed on the market. Of drop- 
leaf design, the unit can serve as a wall 
table when not in use for games. The 
chairs fold up compactly and are stored 
in a rack suspended underneath the opaque 
plastic top. 









JUNGLE EXPEDITION 
to study 


Electric Hels #4 









With an electric 
“eel caller,” eels 
may be lured into 
coves and caught 
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Pe) With Amazing Instruments and Apparatus, 
BB Scientists Will Try To Solve the Mystery 
In spite of its small size, this baby eel can deliver a shock 


that will put a man out of commission for the rest of the day Of Nature’s Swimming Galvanic Batteries ‘ 


Note that the experimenter is handling it with rubber gloves = 


























Wiabivhidae 


By ALDEN P. ARMAGNAC 


O LEARN how giant electric eels generate currents that can 

shock a man into unconsciousness, Dr. Richard T. Cox, 

New York University physicist, has just led one of the 

most curiously equipped of scientific expeditions to the na- 
tive haunts of these strange creatures in Brazil. 

In one of the pieces of apparatus taken along, a seven-foot trough 
lined with wires, live electric eels will be placed to tap their current. 
Another device, called a “cathode-ray oscillograph,” will record the 
nature of the eel’s electrical discharge. 

A third appliance, the strangest of all, has been nicknamed an “eel 
caller.” Housed in a small, oblong wooden box, it produces a realistic 
imitation of an electric eel’s current when a button is pressed. With 
its aid, the expedition will test the recently advanced theory that the 
eels use their natural “shocking power” to communicate with each 
other, as well as to stun their prey and defend themselves against 
their enemies. If results support the theory, the party hopes to em- 
ploy the “eel caller” as a decoy to lure large numbers of eels into 
landlocked coves. Then men clad in rubber gloves, aprons, and 
boots, as a protection against shocks, will capture them in nets for 
further scientific experiment and for exhibition in museums. 

South American natives live in terror and hatred of the electric eel 
—and with good reason. Specimens eight feet long and about a foot 
in diameter are not uncommon. Endowed by nature as swimming 
power plants, the formidable black creatures infest fresh-water ponds 
and marshes of Brazil and Venezuela. Men and mules cross a ford 
in a trail at their peril. A lurking eel, disturbed by their intrusion, 
may knock them from their feet at any moment with a terrific elec- 
tric shock. Unless help is near, the repeated discharges of the startled 





, Fu sy Falter 





An observer “listening in” on eels. When he dangles the eels prevent the victims from regaining consciousness, and they 
tips of the headphones in the water, he hears ‘“‘static”’ drown. Electric eels also use their shocks to paralyze the frogs and 






fish on which they feed, so that their prey cannot escape them. 
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Pioneer experiments with captive speci- 
mens, conducted jointly by Dr. Cox and 
C. W. Coates, director of the tropical-fish 
department of the New York Aquarium, 
have recently revealed many of their 
secrets and laid the groundwork for the 
present expedition. 

By dipping wires into a tank containing 
a six-foot electric eel, the experimenters 
made it light a neon lamp whenever it 
discharged. When they dangled the tips of 
a pair of headphones into a tank of electric 
eels, they heard crackling sounds like radio 
static. As a result, the Brazilian expedi- 
tion plans to establish observers with 
headphones at “listening posts,” to detect 
the presence of eels, in the marshes of 
Marajo Island, located at the mouth of 
the Amazon River. 

That eels may signal to each other 
electrically was suggested by observations 
in the same tank. When a lone eel at one 
end of the pool discharged its current, a 
group of eels at the opposite end came 
swimming over to join it, as if summoned 
by some sort of telegraphic message. 

If eels do talk with each other electrical- 
ly, their code “language” may consist of 
at least two “words,” tests with the cath- 
ode-ray oscillograph showed. The instru- 
ment revealed the hitherto unsuspected 
fact that electric eels emit two distinct 
kinds of shocks, of high and low voltage 
respectively. 

Full-grown electric eels pack a punch of 
at least 300 volts, the tests showed—enough 
to stun a horse. A shock from wires placed 
only an inch apart on even a baby eel’s 
body will give you a stiffer jolt than an 
encounter with a defective light socket. 
Oscillograph tests show that the shock 
from an eel is a series of high-voltage, di- 
rect-current discharges lasting about one 
one-thousandth of a second apiece and 
following one another with split-second 
rapidity. The eel’s current can be closely 
simulated by discharging radio-type elec- 
trical condensers, which are used in the 
“eel caller.” 

That much is known about the electric 
eel—and the fact that the source of its 
strange power is a “battery” of thousands 
of electric “plates” of modified muscular 
tissue, arranged in longitudinal columns 
and completely occupying the latter five 
sixths of its body. How electric eels turn 
their current on and off seemingly at will, 
how they keep themselves from “short- 
circuiting,’ and why they are immune to 
each other’s discharges and their own, are 
among the remaining mysteries that the 
Brazilian expedition seeks to solve. 
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When an eel is placed in a wire-lined trough seen at the 
left of the picture, the “shocking power” of different 
parts of its body is shown in a cathode-ray oscillograph 


The trough that taps the eel’s cur- 
rent. Carefully spaced cross wires 
are laid along its inner surfaces 





This observer is using a T-shaped 
electrode to measure electricity 
from a large eel inside the tank 
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TAL OF EEL 1S ™ | 
NEGATIVE POLE 
OF “BATTERY” 











At the left is seen ~. ’ adit, : sin a i 
a ~ ' STUNN 
the ‘eel caller’ that “ FISH STUNNED | 


BY ELECTRIC , 


imitates the elec- |ARROWS INDICATE “> ~~ > ... > - 

trical discharge of PATH OF CURRENT SHOCK OF EEL 

an eel when the but- 
cas a | 


[THROUGH WATER - - 
ton is pressed. Con- — —- — 
densers of radio type 


The drawing above illustrates the generally accepted idea 
produce the effect 


‘ of the way in which electric eels generate and use their 
If eels communicate current. The ‘“‘battery’’ consists of thousands of layers of 
by electric shocks, muscular tissue and occupies five sixths of the eel’s body 
this machine will be 
used for luring them 
















THE PINT-SIZE CIRCUS 
COMES TO TOWN 


Hickman’s Miniature Circus set 
up for a show, with its twenty- 
four wagons drawn up around the 
garden-hose ring. Thirty kinds 
of animals are exhibited Be- 
low, the owner, M. C. Hickman, 
is placing a small _ electric 
heater in the marmoset’s cage 
to keep the exotic animal warm 





OMPLETE to ticket wagon and cal 
liope, a twenty-four-wagon circus 
carries with it thirty species of ani- 

mals and reptiles—and the whole show can 
be displayed in a living room! M. C 
Hickman, a garageman of Los Angeles 
Calif., built the circus in his spare time 
and it became so popular that he is now 
showing it all over western United States. 
The show is carried in a motor truck. 
Hickman started the circus with a cin 
namon ring-tailed monkey which he used 
to keep on display in the window of his 
garage. Later he acquired a few Russian 
hooded rats, and found that peanuts would 
lure them to perform a few simple tricks. 
Then he built a tiny wagon in which to 
haul them from home to office, and from 
that simple beginning worked up an entir¢ 
circus, complete from performing rats and 





singing owl to tiny three-year-old alligators 
As the featured performers, rats work 
willingly, making a “slide for life’ down 


an inclined wire, jumping ten feet from a 
tiny platform through a hoop of fire, and 
walking a tight rope. The circus ring con- 
sists of a coiled length of garden hose. Here 
the tiny calliope plays recorded musi 
through a loudspeaker, and the monkey- 








Miniature Circus 


IS ‘BIGGEST LITTLE SHOW ON EARTH 















iced owl screeches an accompani- 
ment, while the monkey takes up 
the tickets from customers. In all 
performances, Hickman is aided by 
his eight-year-old daughter, Donalee, 
who handles the animals as casually 
as other children play with puppies. 

























HICKMAN? 


‘wie 

















One of the show’s star performers, a 
Russian hooded rat, about to make its 
death-defying leap through a flaming 
hoop into a net. A peanut is its reward 















At the left, Hickman’s daughter and as- 
sistant, Donalee, is ushering a rare Bra- 
zilian reptile into its exhibition cage 





POPULAR SCIENCE MONTHLY 
























— i 






School for Watchmakers 


lrains 
New Craftsmen 
for an 
Ancient Art 















ESIDES being famous for fine watch- 

making, Switzerland is a training 

center for this highly skilled work. 
In schools designed specially for the pur- 
pose, boys and girls from all over the 
world enter, at about the age of fifteen, on 
a four or five-year course of study and 
practice in building and repairing time- 
pieces. At the end of their training, they 
pass an examination and receive diplomas. 
[he photographs on this page show typi- 
cal scenes in one of the oldest of these 
unusual institutions, located in Geneva. 








Prof. Eugene Jaquet explaining to a class of eager students what makes the wheels go 
‘round. Large-scale models are used to demonstrate the working of various parts 












At the left, pupils . 
are learning to use ai ne te weeres 
machine tools at a . 
bench. This train- 
ing prepares them 
for possible em- 
ployment in mass- 
production watch- 
making in one of 
the many large fac- 
tories that produce 
quality timepieces 


































Because time is based on astronomy, students are given an 
nderstanding of the movements of the heavenly bodies. 
Here a group is being initiated into the mysteries of the 
solar system with the aid of an orrery, or small planetarium 





t A classroom scene. Instruction is 
ad theoretical as well as practical, 
and the four or five-year course 
of study includes a thorough drill- 
ing in the scientific principles 
involved in watchmaking. Gradu- 
ates receive a diploma that gives 
them a high rating in the craft 












During school hours, every pupil must wear felt slippers 
like those seen at the right. This is to eliminate noise 
ind vibration, and to protect the many delicate instruments 
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A rubber ball fitted with 
rawhide thongs is good for 
both playing and gnawing 


Clomforts for 


INVENTORS SUPPLY AIDS FOR 


O HELP keep the nation’s millions of dogs healthy 

and happy, inventors and manufacturers every- 

where are constantly producing new garments, 
eating utensils, beds, mattresses, and toys. Over $300,000,000 
is spent annually by dog owners for these ingenious products. 

Many new devices spring from the needs of individual dog 
owners. In Los Angeles, Calif., I. S. Horne saw his cocker 
spaniel dip its ears into its food, then kick the dish over. He 
devised a “cocker cup,” with a deep, narrow aluminum bowl 
set in a broad steel base. Aluminum is easily cleaned and helps 
keep the food wholesome, while the steel base will not upset 
easily. Kay Becker, a Hollywood housewife, invented overalls 
with a slide fastene: up the back to keep her dog warm, protect 
furniture against shedding, and permit medical treatment with- 
out soiling chairs and rugs. 

Another dog lover devised a raincoat, made of rubberized 
silk and fitted with a collar that keeps the neck and throat dry. 
One man, whose city-bred dogs suffered sore feet in the country, 
invented rubber boots which lace up the front like hikers’ 
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Long-eared dogs can 
keep their ears clean 
by eating from a deep 
cup set in a wide base 
that won't turn over 


KEEPING PETS HEALTHY 


boots. Now his dogs race over rocky slopes without injury 
to tender pads. A sportsman refused to use a choke collar 
on his setter until he had the steel links covered with 
leather. The collar still chokes, but does not injure 
the skin. 

New ideas spring up daily, all designed for making dogs 
happier and healthier. Puppies must have exercise, par- 
ticularly when confined to the house. A rubber ball fitted 
with several strands of rawhide entertains dogs of all ages, 
and the rawhide, which is tasty to the canine palate, helps 
strengthen the teeth. 

All dogs, to achieve pleasing appearance, must have 
toilet accessories and furnishings, including comb, brush, 
collar, and leash. Even the bedding has gone scientific. 
One owner, whose dog was bothered by fleas, ripped open 
the mattress, stuffed it with cedar shavings, and provided 
a slide fastener. Now the dog’s bed may be emptied, 
laundered, and refilled with fresh shavings whenever 
necessary. 
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The canvas mattress shown at the 
left is filled with cedar shavings to 
discourage fleas. An opening with a 
slide fastener makes it possible to 
remove the shavings for laundering 


These overalls, made of cotton suiting and fastened up the back 
with a slide, keep the dog from catching cold. They also prevent 
shedding on furniture and carpets, or stain from medical treatment 





This spaniel is getting into his hiking boots for a romp in the 
country. Designed to protect the delicate feet of city-bred dogs 
against stones and cold, they are made of rubber and are laced on 
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HARIOT RACING, with motor cycles 

taking the place of horses, is the novel 
sport made possible by an ingenious cou- 
pling apparatus recently devised by an 
Iowa inventor. Tubular metal spreaders, 
fitted with strong steel springs and at- 
tached to each motor cycle by ball-and- 
socket joints, keep the machines upright 
while providing sufficient flexibility for 
tilting on banked turns. A spring-equipped 
harness allows one motor cycle to pull 
ahead of the other to maintain correct bal- 
ance on sharp curves, and a two-wheeled 
chariot can be attached to the apparatus 
for use in racing contests. Rigid metal 
“reins” attached to throttle controls and 
steering posts are pushed or pulled by the 
driver to steer the twin motor cycles, and 
twisted to control the speed, 





FLASH-LIGHT CAMERA TRAP 
GUARDS MILK FROM THEFT 


Puttinc his professional knowledge to 
work, Charles F. Norris, a photographer of 
Portland, Ore., recently ended thefts of his 
milk by setting a “camera trap.” Wires led 
from the milk bottle to a camera and photo- 
flash bulb, so that the moment a thief lifted 
the bottle, the light would flash on and the 
camera shutter would click. Apparently the 
mere flash of the bulb was sufficient protec- 
tion, for after one “shot” the milk has re- 
mained undisturbed 


Motor Cycles Replace Horses in Chariot Race 


Improving on Ben Hur, this 
modern charioteer drives a 
yoked pair of motor cycles 
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ODD ELEVATOR IS BUILT 
LIKE A BUCKET HOIST 


WorKMEN at a soy-bean plant in Norfolk, 
Va., ride from one floor to another on a 
unique “endless belt” elevator, equipped 
with small platforms and hand holds. The 
laborers start and stop the elevator by pull- 
ing a rope hanging beside the belt. This 
unusual system saves space and provides 
economical transportation between floors. 
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“REINS STEER AND 
CONTROL MOTOR CYCLES 
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‘ SPRING HARNESS 
A” LETS ONE MOTOR CYCLE 
PULL AHEAD OF OTHER 


“SPRINGS KEEP 
MOTOR CYCLES 
UPRIGHT 


PROPELLER WITH ONLY ONE BLADE 
TESTED IN ACTUAL FLIGHTS 


In a plane pulled by a propeller with a single blade, Jesse 
Jones, manager of the Lancaster, Pa., airport, recently com- 
pleted a series of test and demonstration flights. The new 
type of air screw, seen at the left, is the invention of Walter 
Everett, of Baltimore, Md. In place of the conventional 
second blade, the propeller is equipped with a balancing 
weight to prevent vibration. According to the inventor, the 
single-blade screw is not only cheaper to manufacture but 
also more efficient in the air, 



















A workman using the novel one-man 
elevator in a Norfolk, Va., soy- 
bean plant. The photograph at the 
left shows a view down the “shaft” 
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NILE WATER contains a greater variety 
of fish than that of any other river in the 
world, 





SUNFISH have brains 
than their backbones. 


that are longer 





AMERICAN dictionaries list six names— 
puma, cougar, panther, catamount, moun- 
tain lion, and American lion—for the same 


animal. 
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PUMA, ALIAS COUGAR, 
PANTHER, CATAMOUNT, 











INSECT HEARTS sometimes reverse them- 
selves and beat backwards. 





MILK is the only food used universally by 
man. 





MAINE is the only state in the Union 
that is bordered by only one other state. 





INHABITANTS of Great Britain shave off 
50,000 miles of whiskers a day. 








ST. WILLIAMS, S.C., has 130 inhabitants, 


all with the surname of Rogers. 





TIN CANS are made in more than 6,000 


shapes and sizes. 





COLUMBUS brought the first cows to 
America in 1493, the year after his first 
voyage of discovery. 








GLASS neckties, woven from fine fibers 
of glass, have been produced in various 
colors by a Corning, N. Y., laboratory. 





CCRRESPONDENCE-SCHOOL courses 
printed in Braille are now supplied to blind 
students by an Illinois institution. 





CITIZENS of Honduras pay no taxes. The 
expenses of the government are met by 
duties on exported metal, hides, and fruit. 
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IcE CREAM has joined the list of com- 
modities dispensed by slot machines. The 
latest automats, recently installed in New 
York subway stations, hold 500 bricks 
apiece and use “dry ice” to keep them 
from melting. Inserting a coin permits 
the customer to open a door where the 
ice-cream brick is delivered. 


FILTER HELPS METER 
GAUGE USEFUL LIGHT 


By SCREENING out rays that the human 
eye sees poorly or not at all, a new filter 
of special glass, shown below, improves 
meters for testing useful illumination 


from neon, sodium, and mercury lamps. 












Rf > POLISH 
—— =e wp 
ROTATING BRUSH -1 

| APPLIES POLISH | 


ee 


FOOT RESTS 


,O UP AND DOWN TO ~ 
NSURE EVEN POLISH TO 
ALL PARTS OF SHOES 


P.S.M. FOLLOWS 
MOVIE COMPANY 
TONORTH WOODS 


WHEN the movie com- 
pany for the production 
“Come and Get It” 
traveled into the depths 
of northern Idaho for- 
ests to film a log drive, 
POPULAR SCIENCE 
MONTHLY went along. 
The photograph at the 
right shows George 
Breakston, fourteen-year- 
old actor, enjoying his 
copy as the snowbound 
cast awaits favorable 
weather for shooting. 





NEW SLOT MACHINES SELL ICE CREAM 


TOE-POLISHING 
MECHANISM 
RISES AND FALLS 
TO ALLOW 

MAIN BRUSHES 
TO PASS 















When a customer drops a coin in the slot, a door 
can be opened and a brick of ice cream removed 


DEVICE APES BOOTBLACK 


A SHOE-SHINING machine 
perfected by a Waynesboro, 
Pa., inventor does everything 
but brush you off and solicit 
a tip. Inserting a coin closes 
an electric circuit and actu 
ates a maze of gears, cams, 
and worms that imitate the 
motions of a human _ boot- 
black with uncanny precision. 
Cleaning, blacking, and _pol- 
ishing brushes follow one an 
other along an elliptical track 
as they make the circuit of 
the shoes, an automatic pump 
supplying just the right 
amount of polish at the prope: 
moment. A buffer of lamb’s 
wool applies the final touch. 
The entire operation, from 
start to finish, takes only 120 
seconds, 





George Breakston, movie actor, enjoying his copy of P.S.M. 
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RAMP ENABLES ROCKET 
pe TO BE TOWED FROM 
WATER TO LANDING 





ARRIVING ROCKETS 

REVERSING THEIS 

PROPELLING APPARATUS 

TO CHECK _—.- 
INTO 





‘stratoport”’ 


Design of 


Arriving 


TINY ALUMINUM 
SPLASH GUARDS 
PROTECT HOSE 


LIGHTWEIGHT aluminum 
mud shields recently intro 
duced in England protect wom 
en’s stockings in rainy weath 
er, much as splash guards on 
the rear fenders of automo 
biles prevent water from spat 
tering up onto the car. Quick- 
ly slipped on or off, the shields 
are attached to small wires 
that clamp lightly but snugly 
around the ankle 


PLANS “AIRPORT” FOR ROCKET SHIPS 


ROCKET TAKES 
OFF WITH AID 
OF CATAPULT 








« LAUNCHING WAYSyae 
EQUIPPED WITH 
CATAPULT MEGHAN 
RADIATEINALL © 
DIRECTIONS 
FROM AIR 


> Sa ae” 







for rocket ships carrying passengers and mail 
craft plunge into a water-filled basin that cushions shock 





Water cannot splash up on stockings 


NEW LICENSES ARE EASIER TO READ 





The new plate cc 


ympared with common type 


AFTER long re- 
search, Prof, C. C. 
Wiley of the Uni- 
versity of Illinois 
has perfected a 
new _ license-plate 
design said to be 
legible at a twenty- 
five-percent great- 
er distance than 
conventional auto- 
mobile plates. 
Slightly shorter 
and taller than the 


present type, the 
new license has 
numerals arranged 
in two rows, while 
state name and 
year are abbrevi- 


ated at the side 
edges. The pit ture 
shows the plate 
compared with one 
now in use 






Lookinc for- 
ward to a day when 
rocket ships may 
carry passengers 
and mail, a French 
engineer offers a 
striking preview of 
an airport of the 
future. His design 
provides ten in- 
clined launching 
ways for rockets, 
equipped with cat- 
apult mechanisms 
and radiating in all 
directions from the 


air field. While 
most rocket theo- 
rists envision a 


landing effected 
with the aid of a 
parachute, the 
French technician 
proposes a different 
solution. Checking 
speed by reversing 
its propelling ap- 
paratus, a rocket 
would plunge into 
a water-filled ba- 
sin to cushion the 
shock of landing. 


WHISKER IS GUIDE 
FOR PARKING CAR 


ATTACHED to the underside 
of the right fender of a car, a 
new device invented by Russell 
Hand of Pasadena, Calif., helps 
motorists to park. One end 
of a tin cylinder serves as a 
diaphragm to which is soldered 
a bent wire that extends out 
six inches from the car body. 
Whenever it scrapes the curb, 
the wire sets up a warning vi- 
bration in the cylinder, indi- 
cating that the car wheels are 
within short range of the curb. 
The original model of the de- 
vice was made from piano 
wire and a tin can. 


Arrow shows the wire that gives warn- 
ing when the car is alongside the curb 
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HAIRPINS ARE REMOVED 
BY PERMANENT MAGNET 


Amonc the latest devices perfected by 
studio make-up experts in Hollywood is 
a permanent magnet designed to remove 
hairpins quickly. Moved about the head 
close to the hair, the magnet is said to 
attract and draw out the metal pins in an 
instant. In the photograph above, Dor- 
othy Lamour, film star, is trying out the 
novel time-saving device. 


ADJUSTABLE HOSPITAL 


A LARGE hospital now under construc- 
tion in Melbourne, Australia, will have 
movable 
Wards and private rooms will be adjust- 
able, allowing the interior of the building 
to be rearranged to meet emergencies. 


interior walls and_ partitions. 


The wire “whisker” creates a vi- 
bration in a hollow metal cylinder 
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ROLLER-SKATE TENNIS 
IS NEW THRILL SPORT 


ADDING a new and exciting element to 
the game of tennis, sport enthusiasts at 
Miami Beach, Fla., are playing on roller 
skates. The innovation is said to require 
exceptional skill, as the skates add to the 
difficulty of starting and stopping quickly. 
In the photograph above, Wes Aronson, 
star at the new sport, is shown executing 
a forehand drive. 


Sounp tracks are cut on film by 
j a knife in a novel recording process 
just developed in Holland. Actu- 
ated by sound vibrations, a flat- 
edged recording blade moves up and 
down to cut into a moving celluloid 
ribbon which is coated with a dark, 
opaque layer. Thus, variations in 
the sound impulses result in white 
zig-zag patches of varying depth and 
width, as indicated in the diagram at 
the right. Unlike sound tracks photo- 
graphed on film, the celluloid ribbon 
requires no developing before it is 
fed into a photo-electric pick-up unit 
for repreduction of the original 
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CELLULOID 
RIBBON 


TRILLING and 
warbling in their in- 
dividual cages, prize 
canaries recently 
competed in an in- 
ternational singing 
contest held in Paris, 
France. Led by a 
Belgian bird expert, 
four judges crowded 
around the feathered 
songsters to appraise 
the quality of the 
bird notes. Eleven 
birds won the right 
to chirp in the final 
judging, shown in 
progress in the pho- 
tograph at the right, 
in which the cham- 
pion was selected. 


WIRES SHIELD 
POWER LINES 


SHIELDING wires, con- 
necting the tops of high- 
tension power-line tow- 
ers, have reduced the 
number of short circuits 
caused by lightning to 
one fifteenth the usual 
number, according to re- 
cent tests conducted by 
General Electric engi- 
neers. The wire shields 
diffuse lightning strokes 
and help ground charges. 


SOUND TRACK IS CUT ON FILM 





PAYER. 






Howthenewprocessrecordssound 


= S r ° on an opaque film covering. The 
sound. The system is said to give record — i. fel tote nig Tose 


noiseless, clear reproduction, ducing device without developing 


Moving film is cut by a vibrating knife, and fed onto a storage turntable 


CANARY CHAMPIONS CHIRP IN CONTEST 
























































NEGATIVE WASHER 
FITS ON FAUCET 


PHOTOGRAPHIC negatives of 
the roll-film type are easily 
washed with a novel accessory 
just marketed. The film is hung 
on pins from the lower edge of 
a perforated metal cylinder 
which is connected to a wate 
faucet by a length of rubber 
hose. When the tap is opened 
water flows into the cylinder 
and then streams down through 
the perforations over both sides 
of the suspended negative. The 
washing unit fits any faucet and 
can be used with all sizes of 
roll film. 









STRETCHER HAS GASPROOF HOOD 


To PROTECT ill or injured persons while they are being 
transported to a hospital during a wartime gas attack, a 
novel stretcher has just been developed in England. An 
air-tight canvas hood, fitted with celluloid windows, is held 
over the patient’s head by a tubular bar and connected to 
oxygen-filled cylinders attached to the stretcher supports. 
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HITCHING UP 
IS AN EASY JOB 







In this type of hitch, the ball- 


and-socket coupleris clamped t 






gether by a removable block held 






with two pins and a spring cli 
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To get first-hand information on trailer travel 
for our readers, the author made a 4,671-mile 
trip in a “home on wheels." In this article, 
the first of a series, he tells how he selected 
his trailer and answers many questions commonly 


asked. Watch for another installment next month 


The author’s “rolling home” parked 
at the giant trailer camp at Sara- 
sota, Fla., Mecca of modern nomads 


IVE WEEKS on the gypsy trail; 
4,671 miles in a “rolling home”! That 
is the assignment I have just com- 
pleted for the readers of PopuLaR ScteNce MontHLy. To 
gather first-hand information about the amazing spread of 
trailer travel, my wife and I have driven through a dozen 
states, visited scores of trailer camps, talked with hundreds of 
men, women, and children who follow the Romany road in 
modern comfort. 

According to the latest estimates of the American Auto- 
mobile Association, 1,000,000 people are living in trailers 
William B. Stout, the noted aircraft designer, predicts that, 
three decades hence, fifty percent of the people in the United 
States will reside in houses on wheels. During 1936, approxi- 
mately 150,000 new trailers began rolling over the highways and, 
at present, nearly 700 manufacturers are turning out stock 
and made-to-order models. 

Hunters are using trailers as mobile lodges, grocers are 
turning them into stores on wheels, prospectors are living in 
them as they hunt for gold, movie actresses are employing them 
as dressing rooms on location. They are featured in cartoons 
in advertisements, in the movies, and on the radio. During the 
last New York automobile show, 1,200 persons an hour visited 
a single trailer exhibit. The house on wheels has come to the 
fore with a rush. And many people believe it has come to stay 

During our wanderings, we encountered bankers, farmers, 
fortune tellers, acrobats, surveyors, book salesmen, school 
teachers, evangelists—all traveling in trailers and all enthusias- 
tic about the life of a motor nomad. We saw trailers with 
awnings, trailers with porches, trailers with mountain scenes 
and waterfalls painted on the sides. We even met a bicyclist 
pedaling down a highway with a midget trailer trundling along 
behind! 

At one camp, we found a wealthy woman who had parti- 
tioned off a special room in her trailer for her colored maid. 
At another, we just missed a veritable Noah’s ark, a carnival 
trailer holding two grown-ups, two children, a police dog, a 
litter of puppies, and a lion cub! While we were on our trip, 
trailers from all over the country were rolling south. One eve- 
Muug, just at dusk, we pulled into a small camp in Florida and 
found five settled down for the night. One had come from 
Ic wa, another from Michigan, a third from New York, a fourth 
from Ohio, and a fifth from Canada! 

Most of the people with whom we talked were living on 
from twelve to fifteen dollars a week. Rent at a trailer camp, 
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including electricity, laundry facilities, and shower baths, runs 
from sixty-five cents a night to $1.35 a week. We heard of one 
family of five that started a trip with thirty-five dollars to cover 
all expenses except gasoline and oil. They traveled 15,000 miles, 
crossed seven mountain ranges, and reached home with seventy- 
five cents still in the treasury! 

But let’s start at the beginning. When we commenced planning 
our trip, all we knew about trailer life was that it must be fun. 
For weeks, we pored over catalogues, talked to salesmen, interviewed 
people who had lived in trailers. We discussed the relative merits 
of Covered Wagons, Kozy Coaches, Vagabonds, Nomads, Zephyrs, 
Auto Cruisers, Travelodges, Silvermoons, Mayflowers, Travel 
Mansions, and Tally-Hos. We began speaking a language that none 
of our neighbors understood. We talked of parking legs, hitches, 
landing wheels, electric brakes, knec-action axles. We made large, 
middle-size, and small lists of “things to take.” We littered the 
table with maps, and read prospectuses 
that grew lyrical at the possibilities: “‘Vis- 
its to enchanted lands... . Freedom from 
cares and worries. . . . A silvery moon 
shining above, or a world of wonder pass- 
ing by your window!” We were ready for 
trailer life. All we needed was the trailer. 

There are three ways, we discovered, of 
getting one. You can buy plans and parts 
and build it yourself. Or, you can pur- 
chase a factory model, paying cash or 
buying it on the installment plan. Or, you 
can rent a trailer at so much a week. The 
rental rates range from thirty-five to fifty 
dollars, according to the size of the trail- 
er. Usually, reductions are made for 
periods of a month or more. The agency 
supplies the license for the trailer. Some- 
times, an additional fee of from ten to 
twenty dollars is charged for installing the 
hitch which attaches the trailer to the 
car. In almost all cases, the full amount 
paid in rent can be applied as part of the 
purchase price of the trailer if you de- 
sire to buy it after you have tried it out. 

We found an infinite variety of trailers 
on the market. There are two-wheelers, 
three-wheelers, four-wheelers. They run 
the gamut from a $300 streamline “pup 
tent,” only a few feet long, to $5,000 
road yachts,” thirty feet long and weigh- 
ing 7,000 pounds. It is possible to get 
trailers with hot and cold running water, 
with vanity dressers, with water-closets, 
with telephones connecting trailer and tow- 
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Interior of an up-to- 
date luxury trailer. 
The vanity dresser is 


a recent innovation 



























The author's caravan in 
a typical southern set- 
ting. Miles of scenery 
like this roll past the 
windows of the trailer 







“Letting her out’’ over 
the sands of Daytona 
Beach, Fla., where Sir 
Malcolm Campbell hung 
up his world’s record 
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This picture shows how the caster-type wheel is adjusted for height 
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when the car is detached. A hand crank raises and lowers the wheel 


with oil-burning heaters and gas 
stoves, with air-conditioning and hot-wa- 
ter-heating systems. Some are equipped 
with two-way radios, with electric refrig- 
erators, with batteries charged by midget 
windmills on the roof. One even has a 
fireplace ! 

So many are the innovations and ac- 
cessories designed for trailer use that at 
a recent convention of the Tin-Can 
Tourists, the national trailer organiza- 
tion, at Sarasota, Fla., a huge Ringling 
Brothers circus tent had to be borrowed 
to house all the exhibits. Some of the 
latest gad ts are folding steps, chemical- 
ly treated garbage containers, and minia- 


t 


ture electric washing machines 


Born ot the depression the trailer 


boom has spread to all corners of thi 
country. It is keeping factories humming 
and inventors busy Trailer enthusiasts 


now have their own magazine and, be 
Tin-Can Tourists, there is 

organization, the A.T.A., or Auto- 
mobil Tourist’s Association Makers of 
equipm ecently formed the National 
Coach Trailer Manutacturers’ Association 
Summer conventions in the north, and 
winter conventions in the south, attract 


thousands of 


sides the 


inothe I 


members of these three 
groups. During one 
0 trailers pulled into camp on a single 


] ly] 
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In the end, after considerable shopping 
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gathering in Florida, * 


around, we rented a 
$1,000 de luxe trailer 
from an agency near 
New York. Our home 
on wheels was _ nine- 
teen feet long, six feet 
three inches wide, and 
seven feet nine inches 
high. It was trimmed 
in red and silver. The 
headroom inside was 
six feet two inches. 
It contained an ice 
box, a toilet, a heat- 
ing stove, a gasoline 
cooking stove, beds 
for four people, cup- 
boards for dishes, 
closets for clothes, drawers for food and 
incidentals. Each drawer, we found, was 
notched so it locked itself automatically 
when pushed into place. This kept it from 
sliding out when the trailer struck a rough 
road or a sharp curve. To open a drawer, 
you lifted before you pulled. 

Two kinds of lights illuminated the in- 
terior. Dome lights ran on current from 
the automobile battery, while regular 
lamps, operating on 110-volt current, 
were used in camps where electric con- 
nections were available. At the enameled 
sink, a pump drew water from a twenty- 
gallon storage tank beneath. The beds, as 
comfortable as you would find in any 
hotel, made up into seats for daytime 
use. Complete, the trailer tipped the 
scales at 2,100 pounds. It rolled along on 
two large, punctureproof “doughnut” tires. 

For five weeks, the rent was $200. In 
addition, we made a deposit of twenty- 
five dollars to cover possible minor dam- 
ages to the trailer while it was in our 
At the end of the trip, we 
received twenty dollars back. Five dol- 
lars was deducted for a chimney cap 
which disappeared somewhere along the 
route and for photographic-developer 
stains in the bathroom. 

Monday morning, we left the car to 
have the hitch installed. Late Wednes- 
day afternoon, the dealer drove up the 
street, with a crowd of children trooping 











possession 


“Tin-can tourists” playing shuffleboard at the 
large municipal trailer camp in Dade City, Fla. 


behind, and stopped in front of the house. 
My heart sank. The trailer looked as big 
as a mountain. Could I ever maneuver 
it through traffic? 

That, I have discovered from ques- 
tions asked me by friends since my re- 
turn, is the first thing every beginner 
wonders. Half a dozen other questions 
always come out in the course of a con- 
versation, so I will answer them here. 
The interrogation usually runs about like 
this: 

Q. How about steering? Is it harder 
with the trailer attached? 

A. No. You take wider turns, and you 
can’t cut in as soon after passing a car, 
but otherwise there is little difference 
One thing you may notice at first is a 
slight pull from suction every time you 
meet a car speeding in the opposite di- 
rection. 

Q. Does it take longer to stop when 
you put on the brakes? 

A. As a matter of fact, you stop 
quicker, because the trailer has powerful 
brakes of its own 

Q. Do you (Continued on page 121) 





Drawers are notched on the bottoms, as indicated 
by the pencil, to prevent opening on rough roads 
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L. D. Martin, one of the proprietors of 
the unusual business, collecting hydras 
at an outdoor pool. The water used is 
specially suited for protozoan culture 


ITH finger bowls for graz- 

ing ranges, one of the strang- 

est stock farms on earth, 
near Elon College, N. C., produces 
millions of microscopic animals every 
years for use in biology classes in 
schools from coast to coast. Two 
former Elon professors, Dr. T. E. 
Powell and L. D. Martin, have op- 
erated the protozoan ranch for more 
than ten years. They started in 
1926 in a shed purchased from a 
shoemaker. Since then, they have 
expanded until today they have a 
complete biological supply house, 
with 135 acres of land and a main 
building 200 feet long. Natural 
springs, flowing from beds of dis- 
integrated granite, supply the water 
for the cultures. This water appears 
to make the animalcules grow larg- 
er, keep cleaner, and stand ship- 
ment better. As many as 1,000 heavy 
glass finger bowls, each holding a 
separate culture of ameebas, are 
sometimes stacked on tables in a 
room kept at a constant tempera- 
ture of from sixty-eight to seventy 
degrees F. by thermostatic control. 
The “round-up” is accomplished 
with medicine droppers, the amoebas 
being sucked from the bottoms of 
the finger bowls and packed in 
containers in varying quantities. Hy- 
dras, another common kind of pro- 
tozoan, are raised in outdoor ponds. 
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Microscopic Ranch 









RAISES TINY ANIMALS 
FOR THE LABORATORY 
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Dr. T. E. Powell at work in the amceba room, 
where as many as 1,000 finger bowls provide 
grazing ranges for the minute animals. They 
grow to salable size in three to six weeks 








The great “round-up”: at the left, 
amcebas are being collected from 
a bowl for shipment. Above, using 
a medicine dropper to suck hydras 
from the underside of a lily leaf 
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AUGHT in the whirl- 

ing teeth of a machine, 

the hand of a work- 

man was badly injured in a 
Chicago factory a few months ago. The 
machinist was rushed to the hospital for 
treatment, and a claim was put in for ac- 
cident insurance. 

Three days later, a clerk in a New York 
insurance office unwrapped a_ package 
mailed from Chicago. Out dropped a 
hand with three fingers missing and an 
ugly scar across the palm. With this as 
proof of injury, the insurance was paid, 
and the hand was stored away for future 
relerence. 

The hand, however, was not made of 
flesh and bone, but of an amazing sub- 
stance known as moulage—a_ waxlike 
modeling preparation with which even an 
untrained user can make a realistic dupli- 
cate Ol a finger, a tace, a lizard, a potato, 
or a footprint. An ultramodern improve- 
ment over wax and plaster of Paris, it 
remained virtually unknown until scien- 
tific detectives found it an ideal medium 
for preserving perishable clews. Today, 
anyone can buy and use moulage; and 
amateurs, professionals, hobbyists, and 
scientists are daily discovering new and 
novel applications 101 the versatile 
material. 

Moulage has even found its way into the 
kits of explorers. Traveling through far- 
away Irak in Asia Minor, not long ago, a 
noted archeologist came upon an unusual 
set of rock carvings adorning the facade 
of a ruined temple lo take the wall 
apart and bring it home was impossible, 
so he did the next-best thing. He photo- 
graphed it, and then, section by section, 
made a moulage cast of the intricate 
stonework, tinted it to imitate the color 
of the actual stone, and shipped it to the 
United States 

At about the same time, scientists at 
the American Museum of Natural History 
in New York City were faced with the 
problem of mounting a giant skull on a 
dinosaur skeleton, Filled with solid rock 
and weighing more than two tons, it was 
too heavy to be suspended in mid-air. 
Experts solved the problem by preparing 
a lightweight duplicate in moulage to be 


Magic Molding Material 


FINDS USES IN SCIENCE, ART, AND INDUSTRY 


By ROBERT E. MARTIN 


attached to the long neck of the mam- 
moth exhibit. The actual skull, stored in 
a near-by cabinet, is now on display for 
those who wish to examine it. 

Moulage takes its name from the 
French word for ‘‘molding.” Its inventor, 
Dr. Alphonse Poller of Vienna, Austria, 
developed it primarily for making intri- 
cate casts of portions of the human body 
to serve as models for his classes in 
anatomy. In this country, however, mou- 
lage made its debut as an aid in fighting 
crooks. First introduced at the Scientific 
Crime Laboratory of Northwestern Uni- 
versity, a few years ago, it is employed 
today by virtually every first-class police 
department. Victims of hit-and-run driv- 
ers and of gang violence have been identi- 
fied, long after burial, by means of mou- 
lage death masks. Footprints in the mud, 
jimmy marks on window sash, automobile- 
tire tracks, and even tooth marks in a 
half-eaten apple have been preserved in 
moulage and used in solving baffling crimes. 

One of the strang- 
est police uses of 
moulage followed 
the recent discovery to a small statuette 
of the legs of a wom- 
an, severed from the 
body, in Boston har- 
bor. Since the head 
and torso could not 
be found, the iden- 
tity of the victim 
was a mystery. Mak 
ing the most of thei 
slender clew, the 
Boston police took 
casts in moulage of 
the legs and feet. 
Then, in a grim sort 
of Cinderella test, 
they tried fitting the 
moulage feet to the 
shoes of girls known 
to be missing. Their 
search ended in a 
home near Boston, 


where shoes that 
matched the casts 





An art student applying moulage 
in prepa- 
ration for making a copy of it 


exactly, identified the woman. 

In a recent manslaughter case 
reported from Los Angeles, 
Calif., a moulage cast helped to convict 
a hit-and-run driver. A broken fragment 
from the tip of an automobile bumper 
was the only evidence found at the spot 
where the victim had been killed. From 
this piece, police made a moulage cast, 
duplicating the end of the bumper that 
they believed remained on the car. A 
check-up of all cars with damaged bump- 
ers led to a machine with one that matched 
the cast. Confronted with the evidence, 
the guilty driver confessed and was sen- 
tenced. 

More in line with the original appli- 
cation of moulage—making anatomical 
models for medical purposes—are some 
of its current uses in the hands of doctors 
and surgeons. 

When an elderly woman in a small west- 
ern town broke her leg, not long ago, her 
doctor found that she needed a brace of an 
unusual type. There was only one place 
to secure it—from an eastern firm that 
specialized in such devices. The doctor 









| The first step in making a cast of a hand 
is to apply the ‘“‘negative’’ moulage to it 


20 


‘) When the mold is complete, it is turned 
““ over, as shown, and is ready to be removed 








This photograph shows che hollow mold be- 


~“ fore the application of ‘positive’? moulage 
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sought aid from the local police depart- 
ment, which used moulage. A cast of the 
broken leg was made with the material, 
and shipped east, where the supply firm 
fitted a perfect brace. 

Orthopedists often encounter cases in 
which patients must have shoes made to 
order by a distant firm, but lack the time 
or money for the trip. The problem is 
solved by making a moulage cast of the 
foot and shipping it to the shoe manu- 
facturer. 

Eye specialists also are taking advan- 
tage of moulage for the ticklish task of 
fitting the new-style invisible or “con- 
tact” eyeglasses—tiny curved disks of 
glass that rest directly on the eyeball. To 
guard against twitching and discomfort 
to the patient, they first apply a desensi- 
tizing solution to the eye. The warm mou- 
lage is then poured directly over the eye- 
ball. A cast from the resulting mold en- 
ables an expert to insure a comfortable 
fit for the lens, 

The same advantages that moulage ex- 
hibits in specialized uses like these make 
it an all-around modeling aid of practical- 
ly universal application. So simple is it 
to apply that school children are using it. 
Flexible and resilient even after it has 
cooled, the waxlike material gives to per- 








4 The “positive” is built up in successive 
] 


ayers. It is tinted to match color of skin 


we 
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In making a mask of the face, the “‘negative”’ 
moulage is first spread on, as below. The 
picture at the right shows the face com- 
pletely covered and a wire frame in place 
to support the delicate mold as it hardens 


mit an object to be withdrawn from the 
mold, like a hand from a glove. Thus 
seamless, one-piece casts may be made of 
objects that would have to be cast in sec- 
tions with other modeling materials. 
Since the final reproductions are not solid 
masses but thin shells, even large casts 
are not cumbersome in weight. When re- 
énforced, they are virtually unbreakable. 


OR collectors and home craftsmen, mou- 

lage offers unlimited possibilities. One 
amateur, a Morrisville, Pa., nurseryman, 
makes a hobby of collecting mushrooms, 
toadstools, and other fungous growths. 
Last summer, during a trip through New 
England, he made moulage casts of speci- 
mens he found. The novel collection 
proved so interesting that it recently was 
placed on exhibition in the Franklin In- 
stitute of Science at Philadelphia. Any- 
one who has ever examined the intricate 
markings on the underside of a toadstool 
knows how delicate they are, yet the mou- 
lage casts reproduced them accurately. 

Most fascinating of all the amateur di- 
versions that moulage provides, however, 





5 After hardening, the thin, flexible shell 
of the cast is easily removed from the raold 









In the circle, the mold has been 
removed from the face and “posi- 
tive’’ moulage is being poured in- 
to it. Above is the completed mask 
for comparison with the original 


is home sculpture. Heretofore, only the 
well-to-do could afford to have masks or 
busts made. Now you can make likenesses 
of yourself, your relatives, and your 
friends, at small cost and by a simple 
method. 

How this is done offers a good illus- 
tration of the technique of using moulage. 
The dealer supplies the material in three 
slightly different forms. You use the first 
to make a “negative” or reverse mold, 
brush the second into it to obtain a “posi 
tive” reproduction, and reénforce the thin 
cast that results with a layer of the third 

When you are ready to make a life 
mask from a living subject, your first step 
is to liquefy the pink “negative” material 
by heating it gently with water. At a tem- 
perature low enough to cause no discom- 
fort to the skin, it takes on a creamy con- 
sistency and may be brushed right over 
the face. No greasing, oiling, or other 
preparation is needed, for moulage does 
not stick to the skin, or even to the hair. 
A cardboard mask with an oval hole, cut 
to fit the subject’s head, serves as a base 
for the mask (Continued on page 126) 


STARE SOOPER a 





6 Filled with a reénforcing substance, the 


finished hand is a lifelike reproduction 
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AMERICAN ® AIRLINES 


THE LARGEST APNE WOME RereD STATS 





AIRPORT TRANSMITTER HAS 
SQUIRREL-CAGE ANTENNA 


RESEMBLING a small Ferris wheel, a novel 


directional antenna has just been installed 
at a California airport as part of a new 
short-wave transmitter now operated by a 
major air line The “squirrel-cage” loop 
aerial was specially constructed for trans- 


mitting instructions and weather data, and 
is said to assure clear phone contacts be 
tween thi airport and far-distant planes 


ELECTRIC DEVICE SCORES FENCING BOUTS 


FENCING BOUTS are scored automatically by a 
novel electrical apparatus used in a recent tourna- 
ment in New York City. Each fencer is connect- 
ed to an open electrical circuit by means of wires 
trailing from his waist; whenever a blade touches 
a contestant, the circuit closes and the “hit” 
scored on a recording instrument mounted on the 
wall. Spring-operated reels, which are part of the 
device, keep the connecting wires taut to prevent 
entangling the 























A fencer being “plugged 
into”’ the circuit which 
causes a light to flash 
when a touch is made. In 
oval, a demonstration of 
the device, seen at right 


COLORED CHARTS TEACH HISTORY 


APPORY ON Fanans wr conten tone 


A teacher showing a pupil how to tint related 
black-and-white chart 


their 








charts for 





Lithographed historical 
reference use in school or library 


WitH a novel educational game 
just marketed, children learn history 
by coloring scientifically prepared 
charts. Detailed outlines of the ma- 
jor events in political, scientific, and 
artistic history are printed in black 
on white paper. As the pupils study 
the charts, they paint panels record- 
ing individual events with transpar- 
ent colors. Thus, in a section on sci 
ence, mechanical inventions are tint- 
ed light blue, electrical discoveries 
dark blue, railways red, ships orange, 
and historic buildings green. The 
originators claim that students there- 
by obtain a correlated impression of 
the main facts in world history. 


BASKET CANE 
IS CARRIAGE 
FOR KITTENS 


ENSCONCED in fe- 
line rumble seats at- 
tached to a walking 
stick, three pet kit- 
tens belonging to an 
English girl are tak- 
en out for their 
daily airing in the 
novel manner shown 
in the photograph at 
the left. The kittens 
placidly view the 
passing scene from 
wicker baskets 
strapped to cross 
supports mounted on 
the stick, which is 
hooked over the 
owner’s arm. 


RUBBER TAIL LAMPS 


TAIL LIGHTS for automobiles are 
now being encased in rubber to pre- 
vent breakage. The flexible rubber 
fixtures are said to absorb road shock 
and car vibration, thus contributing 
to the longer life of the bulb. In 
case of an accident or collision, new 
lenses may be installed. 
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‘CHUTE JUMPER LIGHTS 
CIGARETTE IN PLUNGE 


WHILE rocketing earthward in a de- 
layed-opening jump from an altitude of 
5.000 feet, Harold Parkhurst, dare-devil 
parachute expert, is shown in the photo- 
graph above nonchalantly lighting a ciga- 
rette with a windproof lighter. The un- 
usual shot of this exhibition of steady 
nerves was snapped from a plane. 
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TICKNAMED ‘‘velvet 
je 4S track,” jointless rails up 
to one mile long are being installed on the 
Delaware and Hudson Railroad. Rails of 
standard length are hoisted to flat cars, 
welded at the joints into a single con- 
tinuous strip, and hauled to their destina- 
tion, where they are eased onto the ties 
is shown in the photograph above. Special 
netal tie plates clamp the mile-long rails 
to the ties so firmly that longitudinal ex- 
ansion and contraction due to tempera- 
ture changes are practically eliminated. 
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remarkable 
the 
jumper in mid-air 


JOINTLESS RAILS MAKE 





TRACTOR TIRES FILLED WITH WATER 












































Left, forcing water into trac- . 
tor tires with a pressure tank 
to add weight for traction 
Above, adding calcium chlo- 
ride to the water as antifreeze 
QO PREVENT tractor tires from filled with the desired weight of water, 
bouncing on rough ground and thus after which air is pumped in to the usual 
losing pulling power, water is now being pressure. Where water pressure is not 
used to fill the giant inner tubes. One end available, an inexpensive pressure tank is 
of a special metal socket is fitted to the used. The liquid is said to provide normal 
tire valve and the other end to a garden cushioning without objectionable rebound 
hose. Jacked off the ground, the tire is or bouncing on the roughest ground. 
4é *? 
VELVET TRACK 
Workmen unloading a contin- 
uous rail. Below, a rail mounted 
on forty-two flat cars negotiat- 
ing a ten-degree curve in transit 
FLOODPROOF DOORS GUARD ‘. 


NEWSPAPER PRESS ROOM 


To FORESTALL the possibility of river floods in- 
undating its press room and preventing publica- 
tion, a Pittsburgh, Pa., newspaper recently in- 
stalled mammoth steel shutters over ground-floor 
doorways at its printing plant. Made from water- 
tight metal strips, the barriers slide up and down 
tracks fastened to the brick walls of the building. 
When not needed, they are rolled up compactly in- 
to rectangular cabinets at the top of the doorways. 
The photograph shows a door being installed. : 


Besides providing an ultrasmooth 
ride for passenger trains, the con- 
tinuous rails are expected to save 
expense now incurred in surfacing 
and maintaining track containing 
conventional rail joints. 
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FIELD TELEPHONES AID 
GOLF TOURNAMENT 


To FACILITATE the handling of a recent 
golf tournament at a Los Angeles, Calif., 
municipal course, officials installed a 
complete army-type field-telephone §sys- 
tem. Attached to trees at strategic points 
along the course, the phone installations 
permitted the tournament managers to 
schedule starting times correctly, to fol- 
low the progress of each player, and to 
obtain scores at the earliest possible 
moment. Operators stationed at portable 
switchboards routed the calls. 





LETTER UNITS FORM ELECTRIC SIGN 


RESEMBLING 4a 
Dutch oven com- 
bined with a blower, 
a machine devised 
by William Middle- 
stadt, Hollywood 
technician, produces 
a dry fog to replace 
the sulphur smoke 
and the moist va- 
porized oils now in 
general use on movie 
sets. Compressed air 
blowing over dry 
ice creates a white 
mist above the set; 
being heavier than 
air, the fog gradu- 
ally settles to the 
floor. In the photo- 
graph, the inventor 
is explaining the de- 
vice to Freddie Bar- 
tholomew, boy star. 





aera fits 





Postage stamps of many colors form this picture 


TRAILER HAS 
CLOSETS IN 
SHOWER DOOR 


BROOM CLOSET, 
wardrobe cabinet, and 
shower stall are com- 
bined in one. small 
unit in a new trailer. 
Opening a small door 
reveals a space for 
brooms and mops, 
while a larger door in 
which it is set opens 
into the clothes com- 
partment. The latter, 
in turn, swings back 
to reveal a conveni- 
ent tiled shower. The 
clothes closet also is 
accessible to a per- 


CONSISTING of interchangeable units that resemble chil- son in the shower, as 


a novel ele 


dre ns blo ks 


tric advertising sign developed 
in Germany spells out its message letter by letter. Box- 


shown in the photo at 
the right. The com- 


shaped units, each containing an electric bulb and covered pact arrangement re- 


DY a 


devices control lighting intervals. 


removable lid bearing a_ translucent 
plugged together to form words, while individual timing 


sults in a considerable 
saving of space in the 
design of a trailer, 


letter, are 


: 


























The inventor explaining his device for making dry fog for movie scenes 


ODD PICTURES “PAINTED” 
WITH POSTAGE STAMPS 


UsING postage stamps of many nations 
as his material, Marc Drouin, French 
philatelist, fashioned the unique picture 
shown at the left. Delicate color shadings 
were achieved by the discriminating use 
of stamps of many hues. Exhibited re- 
cently in a Paris art gallery, three such 
stamp pictures are said to have required 
750 hours to make. 


RIVER-BED POWER PLANT 


BECAUSE spring ice jams and heavy 
rains might damage any building erected 
on the banks of the Persante River in 
Germany, a hydroelectric power plant 
has been constructed so that it is en- 
tirely under water. Set solidly on the 
river bed, it is reached by subterranean 
tunnels. Ice and debris pass over its top. 
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The clothes closet is built into the shower door 
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CELLULOID HOOD 
FITS BABY BUGGY 


To protect her child from 
wind and rain, an English 
mother recently devised the 
iuxiliary baby-carriage hood 
shown in the picture at the 








right. Transparent celluloid 

3 sides and top are mounted on 
wooden, box-shaped frame 

5 which slides into grooves built 
: into the perambulator body. 
¢ The child can thus see out, 


while fully protected from in- 
clement weather. 
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DesIcNep for a three-stop, coast- 
to-coast schedule, a new transport 
plane just placed in service rivals 
the luxury and comfort features of 
railroad chair cars. Fourteen deep- 
cushioned chairs, attached to swivel 
bases, are mounted in the roomy, 





chief's 





AMPLIFIER UNIT IN LAMP 
SERVES AS HEARING AID 


INSTALLED in the decorative base of a table 
lamp, a novel microphone-and-amplifier unit is 
a new aid to persons who are hard of hearing. 
Sounds in a room are picked up by a cleverly 
disguised parabolic reflector and directed into a 
hidden microphone wired to a built-in, all-elec- 
tric amplifier. A bone-conduction-type hearing 
aid plugged into the base of the lamp transmits 
the amplified sounds to the user. 


control 


car, with loudspeaker 
for issuing commands 





PLANE RIDERS GET LOUNGE CHAIRS 






sound-insulated cabin, which would ac- 
commodate twenty-one seats of the type 
customarily used in passenger planes. Othe 
features include air conditioning, steam 
heat, and an intra-plane telephone service. 
Hot meals will be served with china, silver 
tableware, and linen. 





Cabin of a new transcontinental transport plane, fitted with comfortable swivel chairs 


> RADIO CAR DIRECTS FIRE FIGHTERS 


SHORT-WAVE radio now aids firemen in 
fighting major conflagrations in Berlin, 
Germany. From a new control car which 
is driven to the scene of a blaze, the fire 
chief directs the operations of his men 
through a loudspeaker unit, while he keeps 
in constant touch with central head- 
quarters by means of a two-way short- 
wave set. Thus no time is lost in secur- 
ing additional fire-fighting units as soon 
as they are needed, or in dispatching idle 
apparatus and equipment to other fires 
that might break out in different sections 
of the city. 


SHAVING CREAM KEEPS 
RAZOR BLADES SHARP 


RAzoOR BLADES will stay sharp from fifty 
to 200 percent longer if used with a shav- 
ing cream containing a little potassium 
chromate, according to a Texas chemist. 
Without irritating the face, the chemical is 
said to retard the rusting of the fine edge 
of the blade, which is the principal cause 
of blades becoming dull. 





Inside this shield, a baby is protected from wind and rain 





VISE COMES OFF BASE 
FOR USE WITH DRILL 


MountTED on a swivel base which is at- 
tached to a workbench, a new vise is a 
handy addition to the home workshop. 
Without disturbing the work held in the 
vise, the new implement can be detached 
from its base for use with a drill press or 
other workshop machine. Accurately fin- 
ished so that it may be used on either its 
side or end, as well as on the base, the 
vise is supplied with a grooved block of 
hardened steel for use in holding round 
stock. In the photo above, the vise has 
been removed from its base, which can be 
seen on the bench in the background, and 
is held to the faceplate of a drill press by 
means of a special vise clamp while 
threads are being tapped. 
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By STERLING 


ross-t ved 


MAGINE a row of ¢ 
cows looking out from thei 
stalls in a long dairy barn, 
peacefully chewing their cuds 
while expert “nurses” feed them 
special rations planned by labora- 
dietitians, and care for them 

they were members of a 
royal family. 

That is one of the strange sights 
you would see if you were to visit 
the University of California Col- 
lege of Agriculture at Davis, 
Calif., where scientists are striving 
to produce laboratory-bred 

standardized” animals so true to 
type that whole families will be as 
nearly alike as automobiles from 
a factory production line. They 
want that give milk gene) 
ously; steers that produce fine: 
more tender beef; sheep heavily coated 
with superior wool; lambs built to make 
choice loins and chops; pigs that give 
firm, tasty bacons and hams well propor- 
between fat and lean. In short, 
wastes caused by 


tory 


as 1l 


COWS 


tioned 
they want to cut the 
nature’s mistakes and give us better foods 
for our tables at lower cost. 

The weird-looking, cross-eyed cows are 
a problem upon 
scientists have been 

twenty-five years. 
freak characteristic, 

“recessive” defect. 


one set Of answers to 
which California 
working for nearly 
They represent a 
known as a latent or 
long hidden in the blood of pedigreed ani- 
mals and now for the first time inten- 
tionally brought to the surface so that it 
can be eliminated. 

At the California experimental farm, 
Prof, William Regan has been de liberately 





Dr. 


ture. 


PROMISED BY 
NEw TEstTs 


Max Kleiber and an assistant getting a cow 
ready for a test in the “psychrometric room”’ at 
the University of California College of Agricul- 
Under controlled 
the vital functions of the animal can be studied. 
The apparatus beloweven analyzes the cow’s breath 


climatic conditions, all 

























Against this screen, the physical qualities of a sheep can be checked 


inbreeding cattle, or mating sires with 
their daughters, in order to bring these 
latent defects to light, thus making it pos- 
sible to weed out animals bearing defect- 
ive strains, and to develop a superior, un- 
tainted stock. Queer specimens are pro- 
duced by these experiments: cross-eyed 
cows, hairless calves, bow-legged animals, 
and hideous creatures with enormous 
heads and weird faces that resemble those 
of English bulldogs. 

These mistakes of nature are ruthlessly 
discarded from the breeding stock, and, to 
the great satisfaction of the experiment- 
ers, the milk production of the test herd 
has been steadily rising. At the begin- 
ning, the average butter-fat production of 
the herd was 545 pounds a year; today it 
is 580 pounds. 

Eventually, out of all 


these scores of 


animals will emerge one 
that passes all the tests, 
and a pure, faultless line 
can be started. This will 
stem from a super-cow— 
a blue-blooded animal 
which will give abundant 
milk, rate high as beef, 
and breed offspring that 
will have the same su- 
perior qualities. 

Most interesting, per- 
haps, of all places in the 
huge California labora- 
tories is the “psychrometric room.” where 
cows and other animals undergo strange 
tests. In a small chamber, double-walled 
and heat-insulated, a cow is placed for ob- 
servation, while the stall is regulated to 
any desired combination of temperature 
and humidity to give artificial climates 
ranging from that of a high mountain 
peak to that of the hottest desert. Air at 
a fixed temperature is supplied through a 
rubber nosepiece. A little coaxing, and a 
bit of experimentation of her own, soon 
convince the cow that she is most com- 
fortable when breathing through this in- 
take. 

Every breath exhaled by the animal 
under test is collected by giant air pumps 
and drawn into apparatus where it is 
weighed and broken down into its con- 
stituents. Bubbles rise through long glass 
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WRAPS 


tubes full of liquid; batteries of narrow- 
stemmed flasks, filled with purple fluid, 
are rocked back and forth by mechanical 
hands; huge copper cylinders lazily rise 
and fall, in a mechanized chemical labora- 
tory where almost every step in a long 
and tedious routine is performed auto- 
matically. An animal placed in the psy- 
chrometric chamber may have almost any 
bodily process measured, from the air it 
breathes to the efficiency of its digestive 
organs. 

In one of the countless experiments 
made possible by this apparatus, the ques- 
tion was: Is a cow’s rate of breathing 
controlled by the temperature of the air 
on her skin, or the temperature of the air 
reaching her lungs? By supplying the ani- 
mal with cool air while the chamber itself 
was warm, and then reversing the situa- 
tion, experimenters learned that the crea- 
ture’s skin acts as a sensitive indicator 
which controls the action of the lungs. 

One of the most remarkable freaks at 
the laboratory is a cow equipped with a 
window in her side, left by an operation 
to remove an abnormal growth. Through 
a light-and-mirror device, almost anything 
that goes on inside the cow’s body can be 
watched by the experts without pain to 
the animal. Farmers know, for instance, 
that too much green alfalfa will make a 


Below, an experimenter is placing a pair of rabbits in 
a test chamber in which artificial climates ranging 
from desert heat to mountain cold are easily produced 
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cow bloat up like a balloon. Once, when 
this freak animal overindulged in alfalfa, 
her digestive canal swelled up with gas; 
experimenters promptly hooked up appa- 
ratus and accurately measured the pres- 
sure, much as one tests a tire with an air 
gauge! 

Problems of heredity are being studied 
by Dr. P. W. Gregory, who is striving to 
learn what governs the inheritance of size. 
Prof. R. F. Miller is working on long-time 
experiments to improve the quality of 
spring lambs by crossbreeding, while Prof. 
E. H. Hughes is seeking to “standardize” 
pig production by inbreeding hogs in the 
same way that Professor Regan is exper- 
imenting with cows. 

Meanwhile, other experts at the Univer- 
sity have been working to spread knowl- 
edge of their findings. Thirty-five prize 
bulls are out on loan to progressive farmers 
throughout the state, so that the blood of 
these superior animals may filter into the 
cow “population” and raise the standard 
of the whole. One California dairyman 
began eight years ago to bring the blood 
of these animals into his herd. Now, 
eighteen of his cows produce as much milk 









To measure the pulling power of draft horses, farm advisers invented this 
“horse dynamometer.” Testing weights are mounted on the body of a truck 


as thirty of those in his original group. 

The work of the Davis “clinic” received 
spectacular demonstration when the latest 
census figures were released by the Gov- 
ernment. A decade before, the 1920 cen- 
sus had revealed a deplorable condition in 
the dairy industry. The average Califor- 
nia cow was producing 182 pounds of but- 
ter fat a year—forty pounds more than 
the national average, but still not enough 
to make dairying a sound business. 
Further pencil work by farm advisers 
showed that the cows should yield at least 
fifty percent more. But how to persuade 
the cows? 

Up in a northern county of the state, a 
little association of dairymen brought out 
data showing that half their herds actu- 
ally were averaging 265 pounds of butter 
fat a year. If these cows could yield so 
generously, why couldn’t ethers? 

At a dairy show that year, directors of 
the University’s extension service an- 
nounced that they were going to try, with 
the aid of farmers, to raise the California 
average to 265 pounds a year within ten 
years. The census figures of 1930 were to 
tell the tale. (Continued on page 125) 





A beef-cattle herd sire bred at the Califor- 
nia experimental farm. His blood is helping 
to raise the standards of western 


beef cattle 
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for showing 
sound movies is contained in 
a novel truck recently de- 
signed by a New Jersey in- 
ventor. From a projection 
machine in the rear, the film 
image is reflected by inclined 
mirrors onto a translucent 
screen raised over the driv- 
ing cab, as shown in the dia- 
gram at the right. The screen 
collapses into a rectangular 
case when not in use. A 
gasoline engine within the 
truck body generates elec- 
tric current for operating 
lights, projector mechanism, 
and the twelve loudspeakers, 
six of which are placed on 
each side of the body It is 
expected that the movie 
truck will be extensively used 
in political campaigns and 


TRUCK IS MOBILE THEATER FOR OUTDOOR SOUND MOVIES 





COLLAPSIBLE 
SCREEN ——~ |] 


MIRROR 


Nowy 








for commercial public ily. The mobile outdoor sound-movie theater in use. The sketch shows arrangement of projector, screen, and loudspeakers 








PONTOONS 
LAND PLANES become amphibians with 
the addition of lightweight pontoons just 


Retractable wheels in the front 
floats are lowered for land 


introduced 


section of the 


TURN LAND PLANES INTO AMPHIBIANS 


use, while rear pontoon compartments are 
joined to forward sections by hinges and 
shock absorbers so that they act as tail 
skids to brake the plane when landing. 


CAMERA RECORDS A STRANGE DRAMA OF MARINE LIFE 


IN THE remarkable photographs repro- 
duced below, a sea anemone, one of the 
strangest and most brilliantly 
forms of underwater life, is shown making 
a small fish. The first picture 
shows the anemone with its 
spread open, and a fish nosing among them 
As the fish grazes the 


colored 


a meal ot 
tentacles 


in search of food 





tentacles, the flowerlike sea animal shoots 
out a tangling web of poisonous, stinging 
threads that envelop its prey. In the 
right-hand photograph, the fish has been 
trapped and is being slowly drawn into the 
anemone’s digestive sac as the tentacles 
bend inward like fingers that are slowly 
closing to form a fist. 





TYPISTS’ SPEEDOMETER 
GAUGES KEYBOARD SPEED 


Usinc an electric typewriter, visitors 
to a recent exposition gauged their typing 
speed with the novel apparatus pictured 
below. Lights flashing on a glass strip in- 
dicated the number of words typed in the 
period recorded by a “stop-watch” clock. 


Ohiy 
Pacoucrion 


WORDS PER minuTE 
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The vibrating machine may teach this deaf-and-dumb child to talk 





BLIND, deaf, and 
cumb, four-year-old 
Joan Higgins of Chi- 
cago is learning to 
communicate with the 
outside world by 
means of an apparatus 
which vibrates in re- 
sponse to sounds 
spoken into a tele- 
phone mouthpiece. 
The child places her 
finger on a sensitive 
vibrator at the top of 
the instrument, so that 
when her instructor 
says the word “stand” 
and then helps her to 
her feet, she learns to 
associate the vibration 
with the act. It is 
hoped that she will 
learn to talk by as- 
sociating the sounds 
she feels with one 
hand on the vibrator 
and the other on the 
speaker’s throat, as 
shown in the photo- 
graph at the left. 


ODD COSTUME IS MADE OF EYEGLASS LENSES 





Spectacular is the word for this gown and 


headdress made 
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largely of eyeglass 


lenses 


Except for a few supporting lengths of 
twine and fine wire, the odd costume shown 
in the photograph at the left is made en- 
tirely of glass. Designed by Dr. Lillian 
Grandmason, an optometrist of Los An- 
geles, Calif., the glass gown and headdress 
are composed of hundreds of high-quality 
eyeglass lenses. The dress, valued at 
$1,000, was made for display at a recent 
exposition of optical equipment. 


SHOW WORLD'S BIGGEST SHOE 


Wuat is believed to be the largest 
shoe ever manufactured was a fea- 
tured exhibit at a recent footwear 
manufacturers fair held in Chicago, 
Ill. In the photograph at the right, 
a young woman is demonstrating the 
size of the giant leather foot cover- 
ing by using it as a carriage, ‘“driv- 
ing” it by means of the mammoth 
shoe laces. 





Hydraulic jack and, at right, special vise for removing plane tires 





PAPERS GET “RAINCOATS” 


TO PREVENT newspapers from becoming 
water-soaked and torn in rainy weather, 
copies of the Oakland, Calif., “Tribune” 
are now wrapped in waxed paper before 
they are delivered to subscribers. On 
stormy days, newsboys roll each copy of 
the paper in a protective sheet before lea 
ing it on an unprotected porch or doorsill. 












Here is a shoe 
that will never 
pinch anybody’s 
foot. It was dis- 
played at a fair 
conducted by an 
organization of 
footwear makers 


JACK SPEEDS 
TIRE CHANGE 
FOR PLANES 


AIRPLANE tires are 
quickly changed with 
a new apparatus just 
introduced. When a 
plane wheel is laid on 
the hangar floor, 
steady pressure is ap- 
plied to the inside rim 
of the deflated tire by 
a hand-operated hy- 
draulic jack mounted 
as shown at the left. 
Thus loosened, the tire 
is easily removed when 
the wheel is clamped 
in a vise specially 
made for the purpose. 
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BULLETPROOF POLICE PATROL BUS IS ROLLING FORTRESS 





The bulletproof shield 
shown below is a part 
of the equipment car- 


in the patrol bus 


ried 


From this fort 
Milwaukee, 
battle 


can with 





patrol bus 
poli Se with 
Capa- 


men at sper ds 


N ARMORED, streamline 
Milwaukee, Wis 


emergency use 


pro. ice s 
a mobile fort for 


ble of carrying twenty-five 


on wheels, 


Wis., 


police 
rioters 





up to sixty miles an hour, the vehicle is 
completely bulletproof. The armored body 
is constructed of layers of steel, hard- 
and a special type of bullet- 


wood 


felt 


JETS OF WATER CLEAN WINDSHIELD 





OIL FLAMES 
DRY MUDDY 
RACE TRACK 


Muppy racetrack 


may be dried out to 
a tiirm running sur 
face with the aid of 
a heating apparatus 
recently tested at 
Santa Anita, Calif 
Resembling a road 
machine for apply 
ing asphalt, the de 
VICE vwenerates a 
heat of about 3.000 
degrees F. at about 
three feet from the 
ound Kerosen 
fuel d ( nes play 
upon steel plates 
that lin he bottom 
ot th nin Pulled along 


a race track, the mi: 


AT THE touch of 
a button on the in- 
strument panel, a 
new automobile ac- 
cessory cleans the 
windshield by spray- 
ing it with jets of 
water. Vacuum- 
opel ited, the device 
draws water from a 
tank under the hood 
and ejects it through 
small nozzles at the 
base of the wind- 
shield, washing dirt, 
lust, and grime from 
the glass. 
















Guns are fired through slots 
which close automatically 
when weapons are withdrawn 


resisting aluminum, while 
the windows are bulletproof 
glass. Steel-mesh — shields 
which protect the tires can 
be lowered flush with the 
ground, if desired, and the 
motor is so installed that it 
can be repaired from inside 
the car. Slots and gun holes 
close automatically when- 
ever rifles or revolvers are withdrawn. Its 
makers claim that the mobile fort is com- 
pletely “immune” to bullets from most 
small arms and machine guns. 





BONE BRACE HELPS SET 
FRACTURED HIPS 


SCIENTIFICALLY designed by Dr. Roger 
Anderson, of Seattle, Wash., a new bone 
brace is hailed as a major improvement 
in the treatment of fractures of the hip. 
Shown at a recent convention of orthope- 
dic surgeons, the apparatus consists of a 
complicated arrangement of adjustable 
steel supporting strips which are fitted 
around the thigh bones of the patient. 
Properly applied, the device is said to 
enable the victim of a broken hip to sit 
up immediately after a fracture has been 
set, thus eliminating the necessity for 
long, tedious periods of idleness. In the 
photograph above, it is being demonstrated 
on the lower part of a human skeleton. 
MONTHLY 
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TRAINING GLIDER BANKS AND DIVES LIKE A REAL PLANE 


Details of novel practice plane, 










si ELECTRIC , MOTO SHUTTERS VARY DIRECTION and a possible variation using 
NM OUNTED on a steel — sO OF AIR STREAM TO SIMULATE a circular track for rotation 
A framework attached to SHIFTING WINDS 


PILOT’S SEAT CAN BE 
SHIFTED TO BALANCE 
MACHINE 
CONTROL STICK 


a pneumatic hoist, a novel 
training glider is designed 
for safe instruction of nov- 
ice pilots. Students will 
“fly” the machine in the 
face of an airstream created 
by an_ electrically-driven 
propeller and varied by ad- 
justable shutters to stimulate 
changing wind con- 
ditions. Suspended 
on a universal joint, 
the glider is designed 
to bank and tilt in 
response to airplane- 
type controls. The 
“stick” is connected 
to a compressed-air 
tank by a control 
valve so that for- 
ward and backward | 
motions of the stick 

will operate the | 
pneumatic plunger | 
to raise or lower the 
ipparatus. Another 
system has the unit 


mounted to rotate on 


. circular track. 


OPERATES AILERONS 
AND ELEVATOR 






| 












SLIDING WEIGHT 
AIDS IN BALANCING 
GLIDER 






“FOOT PEDAL~ 
OPERATES 
_ RUDDER 









‘SUPPORTING FRAME 
MOUNTED ON ‘\ 
FLANGED WHEELS -*> 









COMPRESSED-AIR 
STORAGE TANK 









PNEUMATIC PLUNGER 
AUTOMATICALLY 
RAISES OR LOWERS 
TRAINING DEVICE 
AS PILOT MOVES 
CONTROLS TO TIP 
NOSE OF GLIDER 

UP OR DOWN 


\" 
FOR OUTDOOR USE 
GLIDER 1S MOUNTED ON 
CIRCULAR TRACK. PREVAILING] AIR CONNECTION TO 


ae _YWINDS VARY AIR STREAM | PLUNGER MECHANISM 
— J 

















paw select es eeu MODEL CITY HAS 380,000 BUILDINGS 


eye” pick-up unit 


More than 380.- 
000 miniature build- 
ings carved out of 
balsa wood will be 
incorporated in a 
model of the city of 
Chicago, Ill., now 
being constructed 
measuring thirty- 
eight by twenty-two 
feet, the three-di- 
mensional map will 
provide a view of 
the city comparable 
to that obtained 
from an airplane at 
an altitude of 10,000 
feet. Twenty work- 
ers have been model- 
ing on the project 
for over a_ year. 
When completed, the 
model city is ex- 
pected to be of spe- 
SOUND IS REPRODUCED cial value in solving 
FROM PAPER RECORDS traffic problems. Part of a thirty-eight-foot, three-dimensional map of Chicago, III 


SounpD is reproduced from paper records 
by a novel photo-electric apparatus just 
invented. Sound vibrations are recorded as 
a series of fluctuating lines on a strip of 
paper which is wound around a revolving 
ylinder. As it slides along a bar in front 
of the cylinder, a pick-up device casts a 
beam of light on the sound sheet. Re- 
flected into a photo-electric cell, the fluc- 
tuating light beam is transformed into 
lectric current to operate a loudspeaker 
unit for reproducing the original sound. 
Duplicates of the paper record are made 
by photographing the reflected light beam 
ind etching its track pattern on a metal 
plate used to print papel copies. A chemical in this device renewstypewriterribbons aS good as new. 





ATTACHMENT RESTORES 
TYPEWRITER RIBBONS 


TYPEWRITER ribbons are rejuvenated 
by a new appliance that restores the 
ribbon fabric to its original condition. 
Wound all on one reel, the ribbon is 
threaded into the device and then 
passed slowly through it, while a chem- 
ical solution renovates the fabric. 
Since it is claimed that eighty-five per- 
cent of the ink is still retained in frayed 
ribbons, the manufacturers state that 
the device makes worn ribbons almost 
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-nSUS 
C ens 
Specially designed camera 


being used to photograph 
pages of census records j 


U SING ingenious new photographic 
equipment, the U. S. Bureau of the 
Census is copying its voluminous records 
in microscopic size to safeguard them and 
| to save wear and tear on the original doc- 





Records Preserved on Film 


complished simply by adjusting the cam- 
era so that a rectangle of light projected 
from within the camera just covers the 
page to be copied. Flood lamps are then 
switched on, the focusing light turned off, 









MouNTED on a dark 
room wall, a new lumi- 
nous paper is said to 
provide an Inexpensive 
and efficient safe light 
for use in developing 
iny type of photo 
graphic film. Gummed 
on one side for easy 
mounting, the paper is 
coated with a_ special 
phosphorescent salt that 
gives a soft, greenish 
glow alter a short ex 
posure to white light 
When the glow fades, it 
can be restored easily 





Exposure to white light makes the paper luminous 


DESK DRAWER HOLDS WASTEBASKET 


TELEPHONE, wastebasket, 
bookshelf, and other con- 
veniences are compactly 
housed in the left-hand side 
of an all-metal desk just 
placed on the market. Tak- 
ing the place of three con- 
ventional drawers, the com- 
partment slides out from 
the desk as one unit. The 
top of the new desk is coat- 
ed with a chemical solution 
that makes it immune to 
ink spots or other stains, 
and preserves the original 
top finish for an indefinite 





A handy compartment houses many conveniences pe riod 


sliding carriage beneath 





This projector throws a magnified 
image of a page on a screen. Right, 
two sizes of film with census data 





uments. Open volumes are placed on a and the camera shutter is snapped by 
a special pressing a foot treadle. The carriage then 
camera which moves up or down on automatically slides the volume over so 
a graduated supporting column. Cor- that the opposite page can be photo- 
rect focusing is automatic, being ac- graphed. On a single 100-foot roll of the 


thirty-five-millimeter film, from 825 to 
850 newspaper-size pages can be copied. 
Smaller cameras using sixteen-millimeter 
film will copy census records now entered 
on cards. For reference, film will be put 
into a projector that throws a magnified 
image of the desired page on a Screen. 





LIQUIDS PACKED IN PAPER BAGS 


Nicknamed “paper tin cans,” novel containers made 
of specially treated paper are said to hold liquids in- 
definitely without danger of leaking. Resembling 
transparent paper bags, the new containers are de- 
signed for use with foods, paints, or drugs instead of 
cans or bottles. In the top photo, wine is being poured 
from one of the paper packages, while the lower illus- 
tration shows containers of various sizes and shapes 
holding such liquids as orange juice, motor oil, coffee, 
and wine, and even carbon dioxide gas. 
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DARE ARCTIC IN KAYAKS 
WITH OUTBOARD MOTORS 


UsinG frail kayaks equipped with light- 
weight outboard motors, a party of three 
German adventurers recently completed 
a dangerous exploring trip along the coast 
of Spitsbergen, far north in the Arctic 
Ocean. With their tiny craft, lighter than 
conventional canoes, the explorers were 
able to penetrate through floating ice into 
the shallow waters of bays and inlets 
that would have been virtually impossible 
to approach in boats that were heavier 
and more solidly constructed. 


TRAP-DOOR NET HOLDS 
ANGLER’S CATCH 








The door of the net 
is kept closed by the 
pull of the tow line 


ANGLERS can bring 
their day’s catch 
back alive with the 
aid of a novel trap- 
door net just intro- 
duced. When caught, 
fish are put into the 
net through a hinged 
door which is then 
held shut by the pull 
of a tow line con- 
necting the net to the 
fishing boat, as indi- 
cated in the sketch 
above. The net folds 
up flat when not in use. 
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“ELECTRIC EYES” WARN SPEEDING CARS 


INSTALLED on a highway, a new photo- 
electric device flashes on an electric sign 
that warns motorists who are exceeding 
the speed limit. Cars racing down a road 
interrupt the beams of two “electric 
eyes,’ as shown in the sketch below. Au- 
tomatic timers check car speed between the 
two beams; if it exceeds the limit, the elec- 
tric warning sign flashes on. The apparatus 
is expected to prove especially valuable 
near dangerous curves and intersections. 
















WARNING SIGN 
AUTOMATICALLY FLASHES 
ON iF SPEED OF 
CAR IS EXCESSIVE 













/ See 
ELECTRIC EYE” Wie 
TIMERS CHECK ose 
SPEED OF CAR AN 7. 
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German explorers with frail craft in which they cruised along the icebound coast of Spitsbergen 


AMBULANCE HAS TWO-WAY RADIO 
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How “electric eyes” 
light a warning sign 
when a car speeds by 


The inventor demonstrating 
his photo-electric speed 
dicator with a working model 


Radio-equipped police am- 
bulance. Note the antenna rod 


EQuIPPED with two-way, short-wave 
radio apparatus, an ambulance operated 
by Evanston, Ill., police speeds an acci- 
dent victim to the hospital while attend- 
ants advise medical authorities of the 
immediate needs of the injured person. In 
this way, doctors are forewarned, and 
the hospital operating room can be made 
ready while the ambulance is on the way. 
Intercommunication between the ambu- 
lance and cruising police cars is also made 
possible by the radio installation. 


VACUUM CLEANER AIDS 
LUNG-DISEASE VICTIMS 


SLOWING UP a patient’s lungs with a 
reversed vacuum cleaner is the odd meth- 
od devised by a physician in London, 
England, as an emergency treatment for 
certain pulmonary and heart diseases. 
The dust bag of the cleaner is taken off 
and replaced by a small spring valve that 
regulates the pressure of the air blown out 
by the machine. This air is blown into the 
patient’s mouth or nose by means of any 
convenient tube or mask. The automatic 
muscular action of breathing permits the 
air to pass on to the lungs, where its 
pressure forces a complete expansion of 
parts of the lung that tend to collapse. 
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SERVING CART 


Built like a pushcart, 
this novel serving wag- 
on has a sliding tray 
that covers a compart- 
for accessories 

























ment 





FIRE SCREEN IS 
MADE OF GLASS 


Shown above with a 
mantel and hearthalso 
of glass, it does not 
obstruct the firelight 


















SPLASHPROOF 

EGG BEATER 
Replacing the usual 7 
wings in the beater 
at the left is a wheel 
that lies low in the ts 
mixing bowlandthere- 
fore will not spatter 
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LIGHTED BATHROOM SCALE 


A novel feature of this streamline 
bathroom scale is an electric dial 
light, operated by a battery, which 
comes on whenever the scale is used 





FOR SPRING CLEANING 


Fitted with a mop of lamb’s 
wool that absorus dust, the 
handy little brush shown at 
the left gets into bed-spring 
coils and many odd corners 


VANITY MIRROR HAS CABINET DOORS. When the doors of a 


new vanity cabinet are close they conceal the full-length mirror 


for 


Opened, they present shelf space cosmetics and toilet articles 
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for the HousEHOLD 


NEW FLOORLAMP 
HAS SWIVEL ARM 


With the novel floor 
lamp at the right, 
it is possible to have 
light wherever it is 
needed. The bulb and 
shade can be swungout 
over a bridge table on 
a double-jointed arm 


INSULATED MILK 
BOX. The photograph 
at the left shows a 
new all-metal, heat- 
insulated holder for 
milk bottles. In sum- 
mer, it keeps the milk 
cool. In winter, an 
electric bulb can be 
lighted to give heat 
when milkis delivered 








FOLDING IRON 


Because it folds com- 
pactly, the electric 
iron seen at the right 
makes a handy spare 
unit for the home. In- 
tended primarily for 
traveling, it is fit- 
ted with a_ six-foot 
extension cord and a 
neat suede felt bag 








BATHTUB RING REMOVER. The task of clean- 
ing the bathtub is made easy by a brush that has a 
sponge-rubber shoe mounted by a spring joint ona 
long handle that eliminates back-breaking stooping 


Shade nniaeaNeened 


LINE ON SHEET SIMPLIFIES BED MAKING 
To take the guesswork out of bed making, sheets now 
have a color-fast line stitched into them. By placing 
the line flush with the edge of the mattress, as shown 
at the right, the right amount of tuck-in is provided 
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Notice of patent-application allowance issued to 
Thomas Gaskins, Jr., on one of his novel creations 


Tree-Root Craftwork 
Forms Unique Business 


ERELY an interesting freak of nature to most observers, the 
“knees,” or strange conical growths that form on the roots 
of cypress trees, have proved a profitable source of income 

to Thomas Gaskins Jr. of Arcadia, Fla. By fashioning them into rus- 
tic flower vases, bird houses, candle holders, and ash trays, he has 
made himself proprietor of what is probably the only business of its 
kind in the country, with customers in thirty states and Canada. 

Rising above the high-water level of swamps, the porous “knees” 
supply air to cypress roots when the ground is flooded. Gaskins 
Gaskins at work in his back- harvests them with an ax, on trips that take him as far as thirty 
yard factory, using tools of miles from home. In his back-yard factory, he shapes his raw mate- 
his own invention. At left rial into decorative household articles with long-handled gouges and 
is an ornamental bird house ‘ e Le , +s 

other special tools of his own manufacture. Since no one, apparently, 

had thought of putting cypress knees to use before, his application 
for a patent on one of his products was readily granted. 


made from a cypress ‘“‘knee”’ 






Some of the unusual flower holders made from this odd material. In one 
type, vines are planted in the hollowed-out interior and allowed to grow 
out through holes cut in the sides as shown in the patent decument re- 
produced above. Right, a storage shed in which prepared “‘knees”’ are kept 
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IN PARTS OF CHINA AND ELSEWHERE IN THE 
ORIENT, POWDERED RHINOCEROS HORN 
1S CONSIDERED AN INFALLIGLE CURE FOR 
FEVERS — SO MUCH SO THAT AN INCH OF 
HORN HAS A COMMERCIAL VALUE OF $100. 
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IN 1513, WHEN A LIVE RHINOCEROS WAS SENT FROM INDIA TO 
THE KING OF PORTUGAL, IT CAUSED A GREAT STIR IN EUROPE! 
THE CRITTER GETS ITS NAME, MEANING NOSE-HORN: FROM THE 
FACT THAT THE HORN GROWS FROM THE NOSE RATHER 
THAN FROM THE FOREHEAD, AS WITH OTHER HORNED ANIMALS 
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THE RHINOS THICK HIDE 1S NOT 

NEARLY AS TOUGH AS IT LOOKSZ 

WHEN FRESHLY SKINNED, IT CAN 

BE CARVED ALMOST AS EASILY 
AS CHEESE 2 


SE INDIAN AND THE JAVAN VARIETIES HAVE 
S ONLY ONE HORN, WHILE THE AFRICAN 





THE RHINOCEROS 15 THE 
ORIGINAL BONEHEAD,7 HIS THICK 
SKULL WILL EVEN TURN A BULLETZ 





HE CAN SLEEP IN 
COMPARATIVE SAFETY, 
THANKS TO HIS BODY- = 


GUARD OF RHINOCEROS 
BIRDS, WHICH WARN 
HIM OF DANGER BY 
/ SCREECHING AND 
FLAPPING THEIR 
WINGSZ 


















IN MEDIEVAL TIMES, WHEN 
POISONING WAS A FAVORITE 
INDOOR SPORT, IT WAS 
BELIEVED THAT A CUP MADE 
OF RHINOCEROS HORN WOULD 
INSTANTLY BETRAY THE 
PRESENCE OF KNOCK-OUT DROPS 
BY SHOWING FINE BEADS OF 
SWEAT ON THE OUTSIDE. 
CHEMISTS HAVE DEBUNKED 
THIS IDEA Z 





TYPES HAVE TWO, THREE, OR EVEN FOUR 
HORNS. ONE FREAK SPECIMEN HAS GEEN 
REPORTED WITH FIVE HORNS? 











RACING a bullet to the rifle or 
pistol barrel that fired it, and 
positively identifying a “murder 
gun,” is now a routine procedure 
in every well-equipped police laboratory 
in the world Every reader of detective 
stories knows that gun identification is 


accomplished by comparing the 
bullets, fred 
firearms, with 

fatal bullet.” 
But. the apparatus needed for 


grooves) on test 


lrom suspected 


the grooves on the 


bullet comparison is supposed to 
be beyond the means of the 
amateur who would like to try 
the actual laboratory methods 
for himself 

Hivh cost is. of course. unavoid 
able in the highly-finished and 
absolutely accurate “comparison 
supplied to polics 
laboratories. But the optical 
principles of the comparison 
microscope are very simple in- 
deed. With material costing little 
more than a dollar, you can build 
an instrument that will give you 
the thrill of identifying bullets 
successfully. Also, your home- 
made apparatus will enable you 


microscopes” 
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Auxiliary stages are provided for comparing 
fingerprints, specimens of handwriting and 
typewriting, and other objects side by side 


Homemade Detective 


MATCHES BULLETS 


, 





Comparing a “fatal bullet’ 
with one from a suspected 
weapon. Images are joined, 
as in inset, to match grooves 


to match up fingerprints, samples of hand- 
writing. and typewriting, and any other 
objects that require careful side-by-side 
comparison. 

Before we begin the actual construction 
of our homemade microscope, however, 
let us go over the general design of the 
accurate comparison instruments used 
by full-fledged detectives. The profession- 
al comparison microscope, used primarily 
for matching bullets, is a double-barreled 








The picture at the right shows how the circular 
stages rest on pivots above the bullet holders 








By 
Gaylord Johnson 


instrument, each tube of which carries an 
“objective” lens at its lower end. Each of 
these lenses is placed directly above the 
side of one of the two specimens to be 
compared. The usual practice in mount- 
ing bullets for comparison is to attach 
them with beeswax or modeling clay to the 
faces of little disks which can be slowly 
revolved by the fingers, while the eye 
watches through the microscope eyepiece 
for matching grooves. 

A suitable arrangement of mirrors bends 
the rays coming from each objective, and 
combines the two bullet images in such a 
way that they form a single field, split in 
two by a narrow line. The grooves on the 
two bullets are thus made to meet, end to 
end. 

When bullets fired from the same gun 
are examined, and one is slowly revolved, 
the grooves on the half fields eventually 
match and can be traced continuously 
across the two images. But if the bullets 
are not from the same weapon, no such 
matching position can be found for them. 

Since the first essentials of any micro- 
scope are the lenses, we shall dispose of 
them first. Nothing more costly is re- 
quired for the objectives of your double- 
held instrument than two of the ordinary 
“linen-counter” folding pocket magnifiers 
of the type shown in one of the illustra- 
tions. They are obtainable from any op- 
tical store for about fifty cents each. The 
single additional lens needed is obtainable 
from the ten-cent store for a dime. It is a 
simple hand magnifier about an inch and 
a half in diameter, and of about four-inch 
focus. 

You can determine the focal length by 
looking through the lens at newsprint 
and noting the distance from the paper at 
which it shows the largest clear image. 

The construction of your comparison 
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HOLDER 
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microscope is shown clearly by the photo- 
graphs and working drawings on these 
pages. 

The model shown was constructed of 
the simplest materials, available anywhere. 
\ll that is needed are a few pieces of ply- 
wood, some one-inch and quarter-inch 
dowel rods, several thumb set screws, a 
couple of one-inch wing-nut bolts, some 
two-inch package-sealing tape, and a few 
bits of ordinary mirror glass. 

The base and supporting pillar for the 
apparatus are made from a piece of the 
plywood with a section of one-inch dowel 
rod set into a hole and glued in place. 
Four thumb tacks, forced into the under 
surface of the base, form the feet of the 
apparatus. 

Along the back of the pillar, a piece of 
quarter-inch dowel rod should be glued, to 
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serve as a guide rail to keep the 
objectives in line with the objects 
to be examined. 

The bullet holders are con- 
structed easily from short pieces 
of one-inch and quarter-inch 
dowel rod, and bits of cigar-box wood. The 
upright cylinder of the bullet holder is 
fastened to the sliding supports by a flat- 
head screw so that it will turn with a little 
friction. The bullet-holder axle is also 
fitted to turn with a little friction in the 
hole in its supporting upright cylinder. 

In the tops of these little upright cylin- 
ders, short pieces of quarter-inch dowel 
rod are glued, and these fit into holes in 
the cylinders of the circular “stages,” 
which rest and turn upon the bullet holders 
below. 

One purpose of these circular stages is 
to support and rotate dis- 
charged cartridge shells for 
comparison of the firing- 
pin and breech-block mark- 

| ings impressed on them 
when they were fired. Holes 
of suitable size to admit 
| the largest shells to be 
examined are bored in the 
WEL) | centers of the circular 
stages. Smaller shells are 
wrapped with paper until 

| they fit the holes. 

| 





The other purpose of the 
| circular stages it to sup- 
port pieces of paper, glass, 
or other material which are 

on being examined for the 
matching of the finger- 
prints they carry, or for 
comparison of samples of 
typewriting or handwrit- 
| ing. 

| The sliding members, 
| thumb nuts, and axles of 

















the bullet holders are pro- 
vided to make it easy to 
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Fingerprints, magnified 
to look like the one at 
the left, can be compared 
sidebyside. Below, dif 
ferences in letters typed 
on different machines, 
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Underside of the reflector box, 
showing mirrors that unite the 
half fields from two objectives 
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For examining finger- 
prints, typing, and 
handwriting, a _ plat- 
form carrying three- 
inch-focus lenses is 
substituted for the 
high-power objective 
board that is used in 
comparison of bullets 


HEN you experiment with tin 
in your home laboratory, you 
are making the first-hand ac- 
quaintance of one of the most 
useful and versatile of metals. Long be- 
fore foods came in cans, and confections 
in wrappings of glistening metal foil, tin 
was helping to shape the world’s history. 
The Romans who conquered 
Britain in ancient times, it has 
been suggested, may have been 
impelled at least in part by 
their need for tin. Alloyed with 
copper to make bronze, this 
metal served for tools and 
weapons long before the secret 
of hardening iron had been dis- 
covered 
As early as 1,000 B.C., men 
were working the famous tin 
mines of Cornwall, England 
which, even until recent years 
produced most of the world’s 
supply. Today, ships bring the 
bulk of it from the Malay 
Peninsula, from Bolivia, and 
from the Dutch East Indies 
With no tin mines in the Unit 
ed States or in our possessions, we de- 
pend upon imports for the tin that we 
make into tin cans, collapsible tubes, tin 


foil, common pins, roofing sheets, and a 
wide variety of useful alloys including 
bronze, some types of brass, solder pew 
ter, type metal for printing, and bearing 


metal for machine ry 

Many of the industrial uses of tin de- 
pend upon two outstanding properties 
its easy fusibility and its resistance to 
tarnishing. Its melting point of only 232 
degrees centigrade, nearly 100 degrees be 
low that of lead, is the lowest of any of 
the familiar metals except mercury. As 
for its corrosion-resisting qualities, sheets 
of tin have been exposed to moist air for 
years without harm 


To see whether a piece of foil is of tin or of al- 
uminum, roll small pellets of it and place them on 
a charcoal block. When heated with the pointed 
flame of your mouth blowpipe, tin will fuse into a 
malleable bead, while aluminum will burn to anash 


ALUMINUM 


Crysta!s of copper nitrate, wrapped in tin foil and moistened with 
water, form a miniature volcano as tin displaces copper in the salt 


The silvery metallic lining that you 
have seen inside copper vessels is tin. 
\pplied in the molten state, it provides 
an armor that prevents the formation of 
a complex variety of copper carbonate 
the same green compound that you have 
seen on weathered copper roofs, gutters, 
and drainpipes (P.S.M., Jan. ’36, p. 50). 
Roofing tin, also known as “terneplate,” 
consists of thin sheets of steel that have 
been passed through a molten mixture of 
tin and lead to give them a protective 
coating against the elements. Tin cans 
are made in exactly the same way, except 
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A magnet will stick to a “tin can,” proving 
that there is steel under the coating of tin 


that pure tin replaces the tin-lead mix- 
ture, producing the nonpoisonous coating 
of “tin plate.” The wall of a tin can is 
thus a “sandwich” of steel between layers 
of tin that guard it against corrosion by 
food acids and moisture. 

You can readily prove that 
the cans in your kitchen con- 
tain steel beneath the tin. Steel 
is attracted to a magnet, while 
tin is not, and you will find 
that a tin can sticks to a mag- 
net held near it. An _ easy 
chemical test provides confir- 
mation. Cut asmall piece from 
a can with a pair of tin snips, 
and dissolve it in nitric acid, 
diluted with water. Now add 
a drop of ammonium thiocy- 
anate (sometimes called am- 
monium sulphocyanide). The 
solution turns red, because of 
the formation of iron thiocy- 
anate, showing the presence of 
iron in the form of the steel 
in the can. 

With tin currently selling at fifty-one 
cents a pound, compared with about one 
cent a pound for steel, you can under- 
stand why a tin can is mostly steel, and 
only the amount of tin necessary for the 
proper preservation of the contents is 
used. In fact, many manufacturers now 
are experimenting with lacquer and alu- 
minum coatings as substitutes for tin. 

Tin has a crystalline structure which 
can be made visible by a simple little ex- 
periment. Turn a tin can upside down 
and place one or two drops of muriatic 
acid upon it. The etching effect of the 
acid brings out a curious pattern of leafy 
tin crystals, resembling the designs pro- 
duced by frost on a window pane. 

Tin foil provides the pure metal in 
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handy form for a number of home chemical 
experiments. One caution is in order. Don’t 
be misled into thinking that any metal foil you 
may come across—on candy, cigarette pack- 
iges, or elsewhere—is tin foil. Candy bars and 
most food products are wrapped in aluminum 
foil. For other purposes, foil made of tin-and- 
lead alloys is often used. The foil in which 
cheese is packaged is usually of tin, however 
and imported fancy cheeses invariably are 
wrapped in tin foil. Once you have seen the 
real article, you will readily recognize it again, 
for its shiny but gray luster is easy to identify. 
\ny grease or butter that may adhere to the 
foil may be removed by rinsing it with gaso- 
line or carbon tetrachloride. 

If you place small pellets of tin rolled from 
cheese wrapping upon a charcoal block, and 
heat them with the pointed flame of your 
mouth blowpipe, you can easily fuse the metal 
into malleable beads. When you try the same 
experiment with aluminum foil, you get a 
white, fluffy ash instead. The aluminum burns 
to white aluminum oxide, while the tin is 
merely melted and is kept from oxidizing, to a 
large extent, by the hot charcoal. This af- 
fords a convenient way of distinguishing be- 
tween the two kinds of metal foil that are 
commonly used on foodstuffs. 

Try wrapping some crystals of copper ni- 
trate in a wad of tin foil, adding two or three 
drops of hot water to the crystals from a 
































TIN DISPLACES SILVER 


A piece of tin foil, rolled into 
a stick and suspended in a solu- 
tion of silver nitrate, precipi- 
tates silver in pretty crystals 





Some Useful Hints on Mixing Chemicals 


*@NHAKE well before using”—why 
does one druggist attach this little 


powder, moisten it, and grind it 
Scouring powder also is useful in cleanin 


about. 


ed 
ta) 





pipette or a médicine dropper. In several sec- 
onds, as the crystals dissolve, the foil begins 
to emit crackling noises and starts to quiver. 
Soon, steam arises. If conditions are right 
the experiment usually ends in a miniature 
volcanic eruption, and the tin disappears. 
This stunt, for best results, should be per- 
formed on a wooden board, rather than on a 
concrete floor or some other place where the 
conduction of heat away from the mixture 
will delay the chemical reaction. 

The explanation of the eruption lies in the 
heat generated by a reaction between the tin 
and the copper nitrate. When you added 
water, a solution of the copper salt was 
formed. Tin displaces copper from solutions 
of its salts, so in this experiment the tin in 
teracted with the copper nitrate, and metallic 
copper was precipitated. 

Now you know why a Montana villager who 
threw some old tin cans into a gully carrying 
waste water from a copper mine was _ sur- 
prised next day to find that they had turned 
to copper. The tin dissolved in the water 
which contained copper sulphate, and metallic 
copper precipitated in its place. The accident- 
al discovery made the man rich and led to one 
of the most curious methods of producing cop- 
per used today. Discarded tin cans by the 
thousands are placed in long troughs, and mine 
water, bearing dissolved copper salts, is al- 
lowed to flow over (Continued on page 128) 


label to your bottle of medicine, 
while another, filling the same prescrip- 
tion, does not? Medicines can’t always 
be as clear and sparkling as your favorite 
drink or gasoline or shaving lotion. But 
when the ingredients are identical, as in 
this case, one pharmacist may have been 
more skillful at compounding them than 
the other was. The first might stir a 
liquid into a grease base for days without 
making them unite; the second can blend 
them into a smooth, pearly cream within 
a few minutes. 

Tricks in mixing chemicals are useful 
in the home laboratory, too. One simple 
aid, for crushing and grinding chemical 
mixtures, is a rubber grip for the end of 
the pestle that you use with your mortar. 
The semi-soft rubber caps sold for use 
on automobile gear-shift levers are ideal 
for the purpose. To clean a soiled mortar 
and pestle in a jiffy, after use, put in sev- 
eral pinches of ordinary kitchen scouring 





One of the rubber caps sold for automobile gear levers 
makes a good grip for the pestle you use for mixing 


chemical glassware. 

Make sure that the chemicals you choose 
to mix will behave according to your in- 
tentions, instead of doing something un- 
expected. Some compounds react with each 
other and change their character, even in 
the dry state, when ground together. A 
white mixture of potassium iodide and mer- 
curic chloride turns to yellow mercuric 
oxide under the pestle, as you can readily 
verify. Rub together ammonium chloride 
(sal ammoniac) and sodium thiosulphate 
(photographer’s hypo) and you will see 
the mixture become a wet, pasty mass with- 
in a minute. A mixture of potassium chlor- 
ate and sulphur explodes when it is ground 
in a mortar or struck with a hammer; you 
can safely demonstrate the fact with quan- 
tities the size of pinheads. 

Deciding what containers to use for mix- 
tures that you prepare also requires some 
knowledge of their properties. Some dry 
chemicals can be stored in cardboard boxes. 
Others, including ammonium car- 
bonate, quicklime, and _ iodine 
crystals, should be kept in glass. 

Amber and blue bottles are 
used for storing compounds that 
are affected by light, including 
silver nitrate and many organic 
chemicals. The tinted glass keeps 
out light rays that would decom- 
pose the substances. Sometimes 
it is turn about, and the chemical 
affects the glass container. Alka- 
line substances attack glass, and 
glass stoppers should not be used 
in storing them. The stopper will 
invariably stick. A rubber one is 
more satisfactory. 

To see how an alkali attacks 
glass, half-fill a bottle with a solu- 
tion of lye, or sodium hydroxide, 








This experiment shows how an alkaline mix- 
ture will attack glass in which it is kept 


and keep it at or above the temperature 
of boiling water for several hours. You 
can do this by immersing it in a canful of 
strong salt solution, which can be kept 
at a higher temperature than 100 degrees 
centigrade, taking care to clamp the can 
securely so that it will not shake itself off 
the heating stand. After you have heated 
the lye solution for a sufficient length of 
time, examine the inside surface of the 
bottle of lye water. You will see that it 
has been etched where the caustic has eat- 
en into the glass. This is the reason why 
the glass bottles containing caustic solu- 
tions that you keep on your chemical 
workbench for several months often de- 
velop ‘“‘fish,” which consist of particles of 
the compound formed by the action of the 
alkali contents on the glass. 
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Lasy Scientific lests 


Why Yellow Sodium Lights 
Are Best for Highways 


Brcause of an imperfection in the lens 
of the human eye, we see objects more 
clearly unde a light of a single color, or 
one with a strongly predominating color, 
than under a white light containing many 
colors. You can observe this imperfection 
by covering half of one eye with a card 
and looking at a notch in another card 
which is held toward a lamp. One side of 
the notch will appear blue and the other 
reddish-orange. The lens of the eye acts 


as a prism, breaking the white light up into : 
many colors. Since each color requires a 
different focus, the edges of objects seen 
under white light are not as distinct as 
the y would be undet say, a ye llow light This experiment shows how the eye breaks up white light into colors, making objects indistinct 
a 


Air Lens Under Water Gives Strange Effect 
A LENS of air im- ee 
mersed in water has the 
opposite effect from a 
glass lens used in the 
air. Fasten disks of 
transparent cellulose 
loosely over the ends of 
a section of tin can and 
attach a rubber tube as 
shown in the drawing. — 
By holding the device —— 
under water, and blowing or Metal as Heat Insulator 
sucking on the tube, you can 
make the transparent walls ALTHOUGH metal is known to be a bet- 
curve outward or inward. — ter conductor of heat than paper. this ex- 
When the air lens is extended periment reveals it as a superior heat-in- 
to convex shape, it willreduce —sulating material. One glass tumbler is 
the apparent size of a black wrapped with paper, and another with 
Blown up to convex shape, the lens of air reduces the appar- strip placed on the bottom of | aluminum foil such as is used to wrap 
SD OD GE EE SNES CS HES ON le ROME SF ENS FEM - the water pan. When the lens candy. Fill each glass with boiling water 
is concave, it will magnify the and, after a few minutes, measure the 
strip. This paradox is due to temperatures. The water in the metal- 
the lens being less dense than’ wrapped glass_ will be considerably 
the medium with which it is warmer. The shiny inner surface reflects 














surrounded reversing the con- heat waves, reducing radiation. This is 
ditions of a glass lens in air. why vacuum bottles have silvered surfaces 


Measuring Speed of Light in Water 


Licnt travels only three 
fourths as fast in water as 
in air. You can prove this by 
looking down into a glass of 
water and holding a pencil 
against the outside of the 
glass at the point where the 
bottom appears to be. As il- 
lustrated on the scale in the 
photograph at the right, the 
point is three fourths of the 








air is sucked out to make 


when 





the lens concave, it magnifies the 








trip. A glass lens does the opposite 

















ae TRANSPARENT CEL depth below the surface of 
— | _ IN INFLATED POSITION the water. This apparent 
i. ie 3BE change in the position of the 
MA bottom is due to the bend- 
oe ing of the light rays as they 
NG ~* emerge from the _ liquid, 
which in turn is caused by 
LATE the difference in the speed 
with which light travels t 


You can easily make this underwater air lens 


with which to demonstrate an optical paradox through water and air. Pencil shows where bottom of glass appears to be 
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A fluorescent material on the plate shows action of electrons 


Storage Battery Gives 
Choice of Voltages 


A NEw storage battery capable of giving 
either two or six volts will appeal to radio 
experimenters and owners of battery ra- 
dios. It consists of three cells, and is 
equipped with two special connector bars 
by means of which the cells can be hooked 
up either in series to give six volts or in 
parallel to give two volts. The bars are 
secured in place by large thumb screws on 
the posts of the individuals cells, and can 
be shifted in a few seconds. 





Special storage 
battery with its 
three cells con- 
nected in parallel 


The battery with 
connector’ bars 
placed to link 
its cells in series 
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Useful Ideas for Radio 


Novel Test Unit 
Shows Principles 
Of Radio Tubes 


As AN aid in teaching ra- 
dio-tube principles to radio 
beginners and experiment- 
ers, one manufacturer has 
devised the demonstration 
tube shown at the left. 
The filament, the grid, and 
the plate are arranged as 
large flat elements inside a 
clear glass bulb so that 
their construction and rela- 
tive positions are evident 
to students. The plate, 
covered with a fluorescent 
material, glows when elec- 
trons streaming from the 
filament strike it. Chang- 
ing the grid voltage by 
means of a control varies 
the amount of electrons, 
the effect being vividly il- 
lustrated by the varying 
widths and brilliancy of 
the glowing fluorescent 
bands on the plate. 





Noise Filter Easily Made 
With Special Line Choke 


Rapio interference created by household elec- 
trical machines and carried into the receiver by 
the power line can be effectively reduced or elimi- 
nated by a simple noise filter consisting of two 
small fixed condensers and one of three sizes of 
special radio-frequency line chokes now on the 
market. The new chokes are double units, contain- Ci 












Handy Insulating Bars 
Come in Three Sizes 


WITH the large assortment of cut and 
drilled isolantite bars now on the market, 
even the amateur without a shop can make 
use of this high-grade insulating material. 
Sold in three different sizes, each supplied 
with four conveniently spaced holes, the 
bars are suitable for supporting low-loss 
coils, insulating variable condensers and 
other parts from a metal chassis, and 
separating the wires of antenna lead-in 
transmission lines. One type, provided with 
soldering lugs, is particularly useful for as- 
sembling high-voltage connection strips. 
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ing two separate windings on heavy insulated 


forms; they look very much like resistors but 
have heavier wire, since they are used in series 
with the radio-receiver power supply and must 


carry the full current load of the circuit. 


Connections for noise filter and, above, 
the simple unit made with two small 
fixed condensers and a special line 
choke. Three sizes of the new chokes 
are seen in the picture at left, above 


Flexible Coupler for Offset Control Shafts 


A USEFUL device for coupling offset con- 
trol shafts to dials and for isolating high- 
voltage variable condensers is the new 
flexible coupler illustrated. It consists of 
a disk of insulating material with hinged, 
U-shaped arms carrying bushings for quar- 
ter-inch shafts. The universal-joint ar- 
rangement permits control of a condenser 
up to ninety degrees out of line. 





This coupler operates like a universal joint 











Y MAKING use of a few inexpen- 
sive tools, and following simple 
rules, you can easily turn service 
man when a new circuit fails to 

operate or your latest home-built receiver 
falls short of expectations. Generally, the 
search will reveal some faulty part or 
some wrong connection that can be quick- 
ly remedied. 

Hunting trouble in a radio circuit is 
largely a process of elimination. Once you 
have checked and rechecked the wiring to 
make sure that the original circuit diagram 
has been followed accurately, your prob- 
lem consists simply of checking the parts 
one by one until the probable causes of 
the trouble are narrowed down to one or 
LWO possibilities. 

Most simple receivers built by the ama- 
teur can be considered as consisting of 
four separate sections or divisions—the 
antenna and ground circuit, including the 
radio-frequency amplifier; the detector 
circuit; the audio amplifier; and the power 
supply. Each section develops its own 
characteristic troubles, and by recognizing 
the various symptoms as they appear you 
can reduce your trouble-shooting problems 
to nothing more than a step-by-step trail 
of clews 

In the antenna-ground circuit, there are 
various points other than the actual anten- 
na and ground that should come in for 
consideration. For instance, a great many 
troubles can be traced direc tly tO poo! in- 
sulation of the antenna trimmer condense 
in circuits using capacity coupling. Though 
this condenser may show perfect insula- 
tion from the chassis when checked with 
a continuity tester, the capacity effect 
through the insulation may be so large that 
the antenna is actually by-passed to 
ground. For this reason it is advisable to 
mount this condenser on small stand-off 


‘These Kinks Simplify 


insulators and attach an insulated exten- 
sion tuning shaft to minimize hand-capaci- 
ty effects. 

In the radio-frequency stage, the trou- 
bles are few and are easily recognized. 
One of the commonest is overload. This 
is noticeable when the condenser is tuned 
to a station. First, the signal is broad each 
side of resonance, and when resonance is 
approached the signal becomes distorted 
and muffled. Installing the volume control 
in this stage will cure this. 

Open by-pass condensers also can cause 
a similar blocking effect accompanied by 
a loss in gain and selectivity. Condensers 
used for radio-frequency by-passing should 
be non-inductive. Also, the ground leads 
from radio-frequency condensers must not 
be common to two or more capacitors. 

Regeneration may also be experienced 
in this stage. This may be caused by hav- 
ing plate and grid leads too close together, 
or by applying incorrect voltages to the 
tube. The chief offender here is the screen 
voltage, which can be quickly checked with 
a voltmeter. A shorted bias resistor or 
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SIMPLE OHMMETER FOR TESTING RESISTANCES 


From an inexpensive voltmeter you can make the 
meter shown in the circle. Note the control rheostat 


In the photograph at the right, the unit is seen in 


liagram shows the wiring. Batteries are housed in the meter box 


handy ohn 
and switch 
use, and the 








condenser can also cause this trouble, and 
should be checked. 

Broad tuning is another common trou- 
ble, and often can be traced to a poor con- 
nection or an open by-pass condenser. 
When a ganged tuning condenser is used, 
the trouble may be from incorrect track- 
ing. This is remedied by adjusting the 
trimmers or by bending one or two of the 
condenser plates. 

If, after checking these symptoms, the 
stage still fails to operate properly, check 
all common ground returns. Indiscrimi- 
nate grounding to the nearest place on the 
chassis often is responsible for mysterious 
effects that show up as uncontrollable os- 
cillation, tuning troubles, and general in- 
stability. 

With due regard to all the other parts 
that go to make up the average receiver, 
the most important is the detector. Cranky 
regeneration can completely upset the op- 
eration of an otherwise perfect receiver. 
Generally, the main reason for lack of os- 
cillation is incorrect polarity connections 
of the tickler winding to the plate of the 
tube and the positive side of the “B” sup- 
ply. If the two windings are wound in 
the same direction, and if the start of the 
tuned (grid) coil goes to the grid, then the 
beginning of the tickler winding should go 
to the positive “B” lead. This is shown in 
one of the diagrams, together with the 
standard prong connections for four and 
six-prong plug-in coils. 

Among the other causes of faulty regen- 
eration that can be credited to the plug-in 
coils are insufficient turns on the tickler 
and too much spacing between the grid 
and tickler winding. 

The by-pass condenser in the detector 
plate circuit is another component that 
influences the sensitivity and regeneration. 
In many instances, particularly with re- 
sistance coupling, the value is quite critical 
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3 FOUR PRONG SIX PRONG ON PLUG-IN COILS 
(2 WINDINGS) (3 WINDINGS) 
4 B+ B+ Trouble in short-wave re- 
— - ceivers may be caused by 
p SECONDARY ~jal Os, 1 reversed connections to 
2 PRIMARY —~ 5 the tickler winding on a 
3  INTERWOUND 2 6 plug-in coil. The diagram 
WITH at the left shows proper 
SECONDARY connections for four and 
six-prong coils, for your 
TICKLER 3 guidance in checking this 
4 \ we possible cause of failure 
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if smooth regeneration over the entire 
band is to be obtained. The size of the by- 
pass condenser used with the choke will 
depend upon the efficiency of the choke 
used. A fairly good choke requires a con- 
denser ranging from .0001 to .00025 mfd. 
If the detector will not oscillate, and you 
suspect the choke, try substituting larger 
condensers up to .001 mfd. 

One of the most exasperating detector 
troubles is a critical regeneration control. 
If regeneration is obtained by varying the 
screen voltage, a lower potential applied 
to the potentiometer will cure this. Volt- 
ages as low as ten volts may be necessary 
before smooth regeneration is obtained. 
Also, the by-pass condenser from the screen 
to ground should always be as large as 
possible. 

Sensitivity and smooth control of re- 
generation also is dependent, to a large ex- 
tent, on the size of the grid leak. The 
higher the value of the grid leak, the 
greater the sensitivity. However, if the 
resistance of the leak is too high, the grid 
will block. This is easily recognized by a 
periodic clicking heard in the phones or 
speaker when the regeneration control is 
advanced. The cure is obvious: lower the 
value of the grid-leak resistance. Values 
used for grid leaks vary from one to ten 
megohms. An open or intermittent grid 
condenser will cause the signal to become 
mushy, and sometimes a stuttering effect 
will be heard. 

The troubles associated with audio am- 
plifiers are more noticeable because they 
are within the response of the human ear. 
Regardless of the type of amplifier in- 
volved, of which there are three—resist- 
ance, transformer, and impedance-coupled 
—the troubles are similar. The principal 
difficulties are hum, distortion, and _ re- 
generation. 

Hum from insufficient filtering of the 
alternating-current power supply will be 
disregarded here, as this unit will be fully 
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An open grid circuit will 
cause hum, and a careful check should be 
made for this cause, as this often eludes 


covered later. 


the experimenter. If the grid is open, 
there is no bias voltage on the tube. This 
can be tested by connecting a wire from 
the grid of the tube to the “B” minus 
terminal and inserting a voltmeter in the 
tube’s plate circuit. If the grid is open, 
the plate current through the tube will 
decrease considerably when the circuit is 
closed through the connecting wire. 
Hum also can be caused by induction 
from a power transformer. For this rea- 
son, keep the power transformer as far 
away from the audio tubes as is possible. 
When a volume control is used in an audio 







HANDY HOMEMADE 
TEST TERMINAL 


The combination clip 
and prod illustrated 
above is made from an 
ordinary’ spring - type 
clothespin by equip- 
ping it with jaws of 
metal and a test prod. 
At the right is a con- 
venient mounting for 

voltmeter, easily 
constructed of plywood 








stage, the leads should be short and 
shielded. 

Distortion often is caused by excessive 
regeneration. This is frequently due to 
faulty coupling between the various audio 
stages. Distortion from this condition as- 
serts itself by a mysterious increase in 
volume at certain frequencies. If the de- 
gree of regeneration reaches a critical 
value, “motor-boating” will occur. This 
condition is easily recognized by the “‘put- 
put” sound, similar to that of a motor 
boat, that issues from the loudspeaker. 
To eliminate this trouble, it is necessary 
to install resistor-capacity filters in the 
positive “B” leads of the detector and 
audio plates. In addition to stabilizing the 
circuit, they aid materially in further re 
ducing the hum. If impedance or trans- 
former-coupling is used, these filters may 
be used in the grid circuits. Grid filters 
should not be used in resistance-coupled 
amplifiers, however. 

Troubles in power supplies are the easi- 
est of all to cure. First of all, overload- 
ing of the power transformer should be 
avoided, as this interferes with the regu- 
lation of the “B” supply, and the heat de- 
veloped within the transformer may cause 
an insulation breakdown with a resultant 
short circuit. If a defect occurs in a powe1 
transformer, it usually has to be replaced. 

The commonest trouble in power sup- 
plies is hum from a poor filter circuit. 
Overloaded and poor-quality chokes are 
mainly responsible for this. If the chokes 
are not saturated (overloaded). increasing 
the filter condensers will eliminate the rip- 
ple from the rectified direct current. 

When a power supply is used with a 
short-wave regenerative set, the voltage 
regulation must be held fairly constant to 
prevent poor quality and troublesome fad- 
ing. A bleeder resistor dissipating from 
fifteen to twenty-five milliamperes will 
help prevent this condition. 

The phenomenon known as “tunable 
hum” (a hum that appears when the de 
tector is (Continued on page 127) 
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EY, Gus!” Joe Clark 

poked his head out 

of his little office in 

the Model Garage to 
shout to his partner. “Doc Wisner is on 
the phone. He's burned out a bearing o1 
something up on the bend in the road 
nearest to Mulberry River. He’s up there 
fishing. Wants you to tow him in 

Gaus Wilson, who took care of the me- 
chanical work in the establishment, 
turned away from the car on which he 
was working and tossed a wrench into 
his tool kit 

Up on Mulberry River, eh? All right, 
Joe, tell him Ill be up there right away.” 

Gus waited until Joe had stepped back 
into his office. Then, with a sly grin 
wrinkling the corners of his mouth, he 
reached into the bottom of his own cat 
and quickly snaked out a fishing rod and 
tackle box, which he slipped under the 
seat of the tow car 

“Good old Doc!”> he murmured, as the 
tow car rolled out of the garage Che 
fish must. be biting today It’s about 
time I had a go at them!” 

But the smile disappeared from Gus’s 
face as he rounded the last bend in the 
road “Guess Doc really is in trouble,” 
he muttered, as he pulled up behind a 
new sedan that had been driven a little 
way up a wagon track leading toward the 
river. A short, plump man in hip wad- 
ing boots was bending over the raised 
hood and gazing disgustedly at the motor. 

Howdy, Dox Gus called. “I was 
hoping you were fixing things so I could 
sneak an hour's fishing 
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“That’s just what I was going to do, 
Gus,” Wisner grinned, “and then danged 
if the motor didn’t go haywire! She’s 
burned out a bearing or blown a piston 
or something. There’s a terrible clank 
when you start the engine.” 

“Did it happen suddenly?” Gus asked. 

“Sure did,” Wisner replied. “I found 
the fish were biting fine, so I came back 
to the car, intending to drive to that 
house down the road and phone you. 
When I stepped on the starter, the motor 
roared like a mad-bull and I had to stop 
it by turning off the ignition. Nearly 
scared me stiff. But the throttle didn’t 
seem to be jammed, so I tried it again, 
and that time the motor started normally. 
\s soon as I got it going, though, I heard 
a loud clanking noise. I shut it off right 
away and walked down to the house. 
Suppose we get in a bit of fishing, and 
then you can tow me in.” 

“That's a queer one,’ Gus grunted. 
“Motor raced, and now there’s a clank- 
ing noise. It might be a burned bearing 
or a blown piston, all right, but then 
what made it race? Let me look at it a 
minute before we go down to the river. 
I'm kind of interested to see what 
caused that combination.” 

Gus reached into the car’s tool com- 
partment and pulled out the hand crank. 

“Now we'll just see about that piston,” 
he grunted, as he applied the crank and 
slowly turned the motor over. The com- 
pression seemed uniform on all cylinders. 
Then he bounced the crank against com- 
pression at several different points, but 
there was no trace of a thump. 





“Now we'll just see about that piston,’’ Gus 
grunted, as he applied the crank and turned the 
motor 


ow’s Your Air Cleaner? 


over. The compression seemed uniform 


“No telling whether you've cracked a 
skirt off one of the pistons,” Gus ob- 
served, “but it’s a cinch you haven't 
busted any piston heads. A little click 
or clank when you rock it against com- 
pression might come from the valve 
mechanism, but the fact that there isn’t 
any noise at all is a pretty good sign that 
there’s no burned-out bearing.”’ 

“Maybe it won't clank now,” Wisner 
suggested, hopefully. 

“TI wouldn’t take a chance,’ Gus de- 
cided. “It doesn’t pay to run a motor if 
it is making any queer noises. Anyhow, 
I wouldn’t want to start it without tak- 
ing a look at that throttle. Perhaps the 
butterfly valve has come loose from the 
shaft.” 

Gus lifted off the air cleaner, and 
peered down into the carburetor opening. 

“What the Sam Hill is that?” he 
growled, as he cautiously inserted a huge 
finger in the opening and fished out a 
thin, rough-edged piece of metal. 

Gus turned the air cleaner over and 
examined it closely. “Well,” he chuckled, 
“guess we might as well get in a little 
fishing, and then I'll tow you in. Here’s 
the trouble. This inside flange on the 
air cleaner has broken—the metal must 
have had a flaw—and two pieces went 
down into the carburetor. Here’s one of 
them. The other jammed the throttle 
open when it dropped loose, and then 
it got through into one of the cylinders. 
That’s what is causing the clanking noise. 
I'll have to take the nead off to get it 
out.” 

“T never could (Continued on page 129) 


POPULAR SCIENCE 





MONTHLY 








= 






























New boat, less than ten feet long, 































does twenty-two miles an hour 

with a light and inexpensive 

outboard motor...The hull is 
an easy one to construct 
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By Willard Crandall 


FROM A DESIGN BY 


Bruce N. Crandall 


ERE is something long desired in an outboard boat 

—a fast sport runabout less than 10 ft. long. This 

little boat will give extraordinary speed with low- 

power outboard motors. With a 4-h.p. motor, it 
will make up to 22 m.p.h., and with a class-A motor, it is 
capable of hitting the high mark of 40 m.p.h. In spite of 
this, it is a complete, comfortable runabout for one or even 
two persons—not a racing boat or a freak design. 

The unusual qualities that make the boat plane with a 
4-h.p. motor are the result of years of experience in design- 
ing and building boats of the hydroplane type. Heretofore 
the motors in the lightweight class—4-, 6-, and 8-h.p. mo- 
tors—have not given much speed simply because they lack 
the power to make ordinary runabouts plane. As these 
small motors are inexpensive to own and operate, it is pos- 
sible, by building the new runabout, to obtain thrilling 
speeds on the water at much less than the customary ex 
pense and with very little gas consumption. 

Not only does the boat plane quite readily, but it turns 
sharply, as the double-beveled chines prevent any catching 
or tripping on the water. Another feature is its level-rid- 
ing design, which gives it an attractive appearance and, of 
course, results in superior speed because all unnecessary 
drag in the water has been eliminated. 

Although no boat of this size is suitable for large, open 
Complete set of frames, including the assembled transom and transom frame waterways, this runabout will ride the chop of inland lakes 
with little discomfort to passengers; and because of the 
beveled chines, it is difficult to upset. 
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Any motor from 4 h.p. up to 65 Ib. in 
weight may be used. The construction has 
been kept as simple as possible without 
sacrifice of looks, lightness, or perform- 
ince. The over-all length is 9 ft. 8 in.; 
the beam, 43 in. 

The ideal materials for making the boat 
as light as possible without loss of strength 
are red or white cedar for the planking 
and spruce for the entire framework. The 
spruce should all be straight grained and 
free from knots. With the use of these 
materials in the sizes specified in the list 
on a following page, t.e boat will weigh 
only slightly more than 100 lb. complete. 
The total cost should not be over thirty 
including all fittings, but this will 


il in different localities. 


dollars, 
vary a great de 

Philippine mahogany is also an excellent 
material for use in planking; it is stronge1 


but somewhat heavier than cedar. It may 
ilso be used for the framework if spruc 
is not obtainable. In the list, various other 


materials are given in the or- 


der of their suitability 


\ll SCTeWS and bolts should 

flathead bi iss except where 
otherwise specified. If, how- 
ever, the boat is to be used 
in fresh water only, galvanized 
iron screws may be substituted 
to reduce the cost 

Betore starting construc- 
tion, it will be necessary to 
draw a set of full-sized pat- 
terns of the transom, frames 
and stem Take a sheet of 
wrapping paper the right siz 
lor one Ol th assembled 
frames and fold it in the mid- 


TRANSOM || 
FRAMES || 





COAMING 


SEAT BACK 


FRAMES 





Assembly drawings of the runabout with a scale in inches: 





dle. The fold will rep- 
resent the center line. 
Draw the water line 
at right angles to the 
center line, and draw 
in the side and bot- 
tom frames according 
to the measurements 
given in the drawings. 
When this is done, 
punch holes through 
the paper at the im- 
portant points, un- 














































fold, and draw the 
other half. The pat- q 
terns for the deck 1 
frames may be drawn 
with a compass made 
by tying a long string 
tO a pent il. 
It will not be nec- Construction of the framework at the stem. The chines and battens ’ ) 
essary to use the table are cut down to about 14 in. thick where they are notched into the 
of offsets unless it is stem in order not to weaken it by having to make deep notches 
. 
lg 
/ 
3 
' 
| 
j 
| 
a 
' 
How the frames are set up on the keel form. All the va 
upright supports must be perfectly plumb and rigid 
BOTTOM — 
FRAMES 
d 
C1044 Sectionat Station I 
: 
a cross section at station I; and the keel form, drawn smaller but fully dimensioned 
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In order to get a true 








curve and proper angles 
for beveling the chine, 
use a batten as at left 


The forward part 
of some of the bot- 
tom battens must 
be wrapped in rags 
and soaked with hot 
water beforebending 



































desired to lay out the entire boat fuil 
size before making the patterns. 

To lay out the frames from the pat- 
terns, place each pattern over the frame 
material and punch through with a mark- 
ing wheel. The frames can then be sawn 
out and planed to shape. Side frames 
Nos. 1, 2, and 3 and bottom frame No. 1 
may be cut from a straight 2-in. board. 
All bottom frames but No. 1 can be made 
in one piece. Deck frame No. 3 will be 
made in two pieces. Notches for the keel 
can be cut at this time into the bottom 
frames, including the transom frame but 
not the transom. Mark the center line on 
all deck and bottom frames. 

As a final check, place the frames over 
the patterns while fastening them to- 
gether. Fasten at each corner with two 
bolts (such as 1%-in. No. 10 machine 
screws) or with copper rivets. The bolts 
or rivets will have to be set in more in 
the forward frames, to allow for bevel- 
ing. The transom frames and motor 
blocks should be cut out as shown in the 
drawings, and the transom screwed to 
them with 34-in. No. 7 screws. The mo- 
tor block and other uprights behind the 
transom can be screwed through with 
1'4-in. No. 8 screws. Coat the surfaces to 
be joined together with marine glue be- 
fore fastening. 

The stem and knee should be cut from 
a piece of 1%4-in. spruce and shaped as 
shown. The exact angles of the stem 
and rabbet can best be determined after 
the stem is in position. Fasten the stem 
knee to the stem with 2-in. No. 10 screws. 

The boat should be built upside down 
on a framework supported from the 
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*TABLE OF OFFSETS» 
SIONS IN INCHES AND EIGHTHS TO OUTSIDE OF PLANK | 
“Tolifag] Y (uly 

24-4] 24 | 20 _ 
24-6]21-5/24-3 
2121-2] 24-3) 24-1/20-5 



































Dimensioned drawings of frames and stem, the table of offsets, and design layout. The table need not be used unless a full-size drawing is desired 
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floor from two timbers as_illus- 
trated in the photographs. The essen- 
tial part of the framework is the keel 
form on which the keel, stem, frames, 
and transom will rest. 

Cut the keel form from a 1 by 8 in. 
by 9-ft. plank according to the meas- 
urements given in the drawings. Nail 
it to the uprights at stations 1, 2, 3, 
and 6, and set it up and brace it as 
shown in the photographs. The up- 
rights must be perfectly plumb and at 
right angles the keel form. Cut 
the notches for the frame to the depth 
of the frame the keel thickness, 
so that the keel notches in the frames 
will come flush with the form. The 
frames can be set in the notches of 
the form and then bolted to the up- 
rights with bolt through each 
deck and bottom frame. Care should 
be taken so that the center line of each 
bottom frame is placed at the exact 
center of the form. Deck frames can be 


or 


to 


less 


one 








centered by putting them in such 
position that each center line is 
the same distance from the up- 
rights as are the center 
lines of the bottom 





List of Materials 


Vol Mater re listed 


Whit 
kin 16” x 6" x * Philippine 
cypre 


white pine 


spruce, 


HARDWARE AND 


id bra or il nized 


MISCELI 
ollow 


1 doz 


in order of prele 


Materia 


cedar, red cedar, 
m 


ANEOUS 


o_o? | make 


frames. 

The keel, stem, and 
stem knee may now be 
up in place. Screw 
keel to the stem 
knee, frames, and transom 
| frame with 1¥%-in. No. 8 
hogany, |S rews. Fasten the stem in po- 
or | sition with temporary braces 

to the floor. Notches for the 

chines and inner chines may 
cut at this time, but first 
caAny, clamp a batten in place to 
sure of getting a true 
curve and the proper bevels. 

If not already done, the 
stem may now be _ dressed 
down to the proper shape, and 
the rabbet cut to the thickness 
of the planking. Cut the chine 
pieces down to a thickness of 
about '%-in. at the point at 
which they are notched into 
the stem: dee per note hes 
would weaken the stem. The 
same applies to the battens, 
which are notched into the 
stem later in the construction. 
Cut no notches into the tran- 
som itself, but only into the 
transom frame. 


set 


the 


rence 


hye 


can be judged by the photograph at 





Framework assembled on form. The beauty of line 


the left above 


Screw the chines to the stem, frames, 
and transom frame with 1'%-in. No. 7 
screws. Fit the breasthook between the 
two chines at the stem as shown and 
fasten the chines to it with 1%-in. No. 8 
screws. Bend back together to prevent 
pulling stem out of line. Clamp them 
in position and see that they are in a 
true curye before fastening to frames. 

Fasten the inner chines to the chines, 
frames, and transom frame with 11'%4-in. 
No. 7 screws. Bevel and fair the chines, 
inner chines, keel, transom, and stem. 

The battens can be put in now, or as 
the planking is fitted. There will be three 
bottom battens on each side of the keel. 
They should be placed so that all planks 
will be the same width at the transom. 
Take particular care to get a true curve 
on the top side batten (the sheer line). 

Fasten the battens with 114-in. No. 7 
screws. The forward part of some of the 
bottom battens will have to be steamed. 
Wrap the part to be bent with rags and 
then soak the rags with boiling water. 

(To Be ConcLupDED) 


} Great pains should be taken to bevel and, as ship- i” 


builders say, “‘fair’’ the chines, 


No 





inner chines, 
transom, and stem so the planking will fit perfectly. 
A light batten is laid over the frames for testing 








keel, & 
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F YOU wish to make decorative novelty 
furniture that requires few tools, can 
be quickly put together, and costs but 

little, try assembling drapery cranes, 
brackets, rods, and finials of the type ob- 
tainable at ten-cent stores and from deal- 
ers in drapery supplies. The accompanying 
sketches suggest a few of the many novel- 
ties you can assemble from these materials. 

The hanging vase is an automobile ac- 
cessory attached to a drapery crane by 
means of a heavy wire loop bent to clasp 
the vase below the bell top, with square 
loops to fit the iron rod. 

The shelf consists of a piece of plate 
glass bolted to a pair of iron brackets and 
attached in any suitable location. Hand- 
some window cupboards or gardens can be 
made by using longer shelves, the brackets 
being screwed to the casings. Glass shelves 
can be purchased ready-made. 

The dinner gong stand is made by mor- 
tising two crane ends into a wooden base, 
enameled black. The bent-over pivot ends 
forming the top are held by two metal tie 
backs, bolted together. Hang the gong set 
from these. 

Light globes shaped like Japanese lan- 
terns are the basis of the crane lamp. Hang 
the sockets from their cords, and the sup- 
ply cord from wire loops bent into figure 8’s. 

The goldfish-bowl stand assembled 
from four straight, heavy rods, four cast 
curtain-rod ornaments, four scroll finials 


1S 


at the top, and four inverted brackets for 
Three strap-iron braces, two below 
top ornaments 


feet. 


and one behind the are 





LATHE SPEEDS STAMPED 
DIRECTLY ON PULLEYS 


ON LATHES and other machines where a 
constant shifting of speeds is necessary, it 
saves time to stamp all the pulley speeds 
on the pulleys themselves as shown above. 
If a machine has two speeds, such as a 
back-geared lathe, stamp the direct drive 
on the pulley and below it mark the speed 
in back gear. Because of the curvature of 
the pulleys, rock the numbering stamp 
back and forth in order to get a good im- 
pression.—BURL KNUTSON. 
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Constructing Novelties from Drapery Rods 
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| BEND LOOP FROM 
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Table 











Stretcher [ 
Brace c——s" 
BRACE 








Craftwork suggestions for utilizing inexpensive drapery cranes, brackets, rods, 


drilled to take screws through the legs and 


the foot brackets. Fit hardwood blocks 
into the bracket clasps. 
Small tables of Spanish type can be 


braced in true Spanish fashion with bent 


and ornaments 


irons from cranes, the upper scrolls being 


secured to the underside of the top with 
loops bent from strap iron, while the lower 
with 


K. 


the stretchers 
nuts outside.—L. 


ends are held to 
threaded eyebolts, 


SCROLL SAW USED FOR SPECIAL JOBS 


e134 K 4 CARRIAGE BOLT 
MENDING PLATE | / 4S cLAMP vobipdiceiapieie ld 


BLOCK \ AND WING NUT 







UNDER 





RIND TO 


vateng? CHISEL CLAMP 
EDGE BLOCK 
HE making of square table or 


chair legs with carved beads run- 
ning around them is a problem to the 
average home mechanic. He has no 
molding cutters that will cut the dou- 
ble quarter-round V-grooves across 
the grain, and must either make them 
by hand or depend on shaping them 
with the band or scroll saw. The great dis- 
advantage with the latter method is that 
the blade tends to bulge outward on the 
curve, producing a barrel-shaped cut in- 





file 


Irregular shapes are smoothed with a 





A guide for supporting a scroll-saw saber blade 


stead of the cylindrical one required. 

One photograph and the drawing illus- 
trate a guide that will hold scroll-saw 
saber blade straight. For use with the band 
saw, substitute a hardwood guide for the 
metal one, as the iron guide might case- 
harden and break the blade. 

To shape the legs, score the grooves to 
depth on the circular saw, or lacking this, 
on the band or scroll saw. Then set up the 
guide and pare tne bead ends round, The 
cuts are filed and sanded smooth. 

Pieces having irregular outlines can be 
efficiently smoothed on the scroll saw by 
substituting for the saber blade a fairly 
coarse-toothed half-round file, as in the 
photograph at the left. A variety of files 
may be used in this way, if they are broken 
off to the proper length and the shanks are 
ground to a suitable shape.—O. V. 
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Woodworking Projects 


FIREPLACE IMPROVES AN APARTMENT 








shelf, 


box 


back, 
and 


showing 
metal fire 


from the 


The 


hinge 


fireplace 


strip and its brace, 


[ DESIGNED to give a cozy, homelik 


atmosphere to the living room of a 


small apartment, this portable fireplac 
also provides additional storage place. 
When raised, the hinged mantelshelf re- 
veals a hidden shelf the full length of the 
upper section. Commercial fireplaces of 


this type are generally 4 ft. wide and 4 ft 


high, but this one was built wider 
White pine with some sound knots is 
used. Cut the pieces, notch the two sides 


to fit the baseboard, nail the front cross- 
piece to the two and attach the 
front uprights and the shelf and hinge 
strip. To hinge the lid, the author used a 


sides, 





12-in. length of piano 

hinge from an old radio 

cabinet, and inserted a 
6-in. wide board between the hinge strip 
and the shelf to serve as a brace. 

The “marble” is cut with a handsaw 
from a standard 4 by 4-ft. panel of pressed 
composition wood having a marble surface. 
Imitation brick might be used instead. 

Half a standard 3 by 8-ft. sheet of gal- 
vanized iron is used for the fire box. A 
BX outlet box and baseboard type of out- 
let can be attached as shown for an electric 
log or a small radio. In this case another 
outlet was placed on the hinge strip back 
of the hinge for an electric clock. The 
fire box is set directly back of the marble 
front, three pieces of angle-iron are cut 








and drilled as indicated, and these are 
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This portable fireplace gives a homelike atmosphere and 
also provides extra storage space in the upper compartment 
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bolted on in such a way that the marble 
is between them and the fire box. 

Trim the fireplace as desired. On the 
one illustrated, molding and two composi- ; 
tion wood plaques were used. 

For an enamel finish, sand the wood 
well, coat all knots with shellac, apply a 
coat of flat white, fill all nail holes, and 
apply two coats of enamel. For a stained 
finish, use one or more coats of oil stain, 
brushed on liberally and then wiped with 
a clean cotton cloth until the desired 
shade has been obtained. Finish with sev- 
eral coats of varnish. The fire box may be 
painted buff or French gray, and the angle- 
iron frame, dull black. For the hearth, 
linoleum of tile, stone, or brick design 
may be used.—Carit F, H. SCHRADER. 
(For list of materials, turn to page 110) 
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b- 2+ Tea Wagon Cabinet een 3g-in. back and are 
——t joined by means of 
Cabinet with tea wagon in place and details of frame, drawer, and wagon a frame and two 


LTHOUGH handy for serving refresh- 

ments, a tea wagon is inconvenient 

to store in a small home. This disadvan- 

tage may be overcome by constructing a 

cabinet into which the tea wagon may be 
pushed when not in use. 

The cabinet sides, which may be either 
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bottom braces, 
which are doweled to them. Two grooves 
are cut across the bottom front brace as 
shown for the tea-wagon wheels. 

The tea wagon is of modern design and 
may be of plain wood or veneered. In the 
latter case, the front of the silver drawer 
in the cabinet also should be veneered: 


MODERN TEA WAGON ROLLS 
s INTO ITS OWN CABINET 









and two lines of black inlay add to the 
appearance. The shelves are joined to the 
front of the wagon by stopped dado joints 
—grooves cut across the grain of the 
wood but not carried all the way out. 
The legs are notched flush into the shelves, 
The wheels may be turned or bought 
ready-made. The handles are either made 
from 1-in. dowel rods or turned, and are 
finished to contrast with the cabinet. 

If a cabinet wood is used, it may be left 
in the natural color or stained to match 
other furniture and finished with clear 
lacquer or varnish—HERMAN Hyjorru. 
(For list of materials, turn to page 116) 


TABLE BUILT ENTIRELY OF RED CEDAR 
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IVING rooms with the usual dark- 
colored furniture can be bright- 
ened by the addition of a red cedar 
coffee table. The wood itself is so 
beautiful that the simplest possible 
construction may be used—a rec- 





we 


/ 
How Srline 14 Used - 














C 
= 








| 
| 
| 











! 


How the coffee table is constructed and, at right, the top, 
beautifully embellished with knots and light-colored streaks 
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tangular top on legs of the trestle type. 
Cedar lumber usually comes in random 
widths. I cut a 3/16-in, groove in the 
edges of the 34-in. thick material with the 
dado attachment on my ‘bench saw and 
glued the pieces together by using splines 
as at B. The ends of 

the boards were squared 


and sawed, a_ second 
groove was cut as at 
A, and another strip 
about 3 in. wide was 
glued on, The legs 
were constructed as 
shown. After sanding, 
the wood was waxed 


and polished. If varnish 
is preferred, reduce it 
with two parts of pure 
turpentine for the seal 
coat, and follow with 
at least two coats of 
the full-body varnish. 
—JouHn H. Morte. 
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HAT kind of doors are there 
on your garage? Are they of 
the stock — frame-and-panel 
type, made by the thousand at 


a mill? Are they of the plain board type, 
faintly reminiscent of a barn and perhaps 
sagging badly? If so, you will do well to 
consider replacing them with an up-to- 
date installation such as those illustrated. 

The modern garage door is, indeed, a 
thing of beauty. And it is an excellent 
project for the home mechanic, 
improved hangers and hinges have sim- 
plified construction to such an extent that 
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Designs for large paneled doors, which 
swing up. Both are backed with plywood 


Modernize Y our Garage 
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any man who is handy 
with woodworking 
tools can build credi- 
table doors. Exam- 
ples are given of over- 
head-opening, sliding, 
and hinged doors, to- 
gether with a variety 


of designs and con- 
structional details. 


The development of 
bracket hinges of the 
type illustrated in one 
of the photographs 
has popularized the 
garage door built to 
swing up overhead. 
Heavy adjustable 
springs so counterbal- 
ance the weight of 
the door that it can 
be opened with a 
slight tug of the finger, and closing is just 
as easy. Framing required for this door 
is of the simplest. The tendency to sag 
downward when raised overhead is elim- 
inated by iron truss rods and brackets 
that come with the hinge set. 

In the drawing of the framing details 
is illustrated a convenient way to build 
such a door. In this method the door is 
not awkwardly built on the ground or a 
pair of saw horses, but in the opening, 
where every member can be placed and 
nailed with ease, and where a working 
fit is obtained automatically. Before it is 
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loosened from its temporary 
moorings, the hinges are screwed 
on and the trusses attached. 

This is the method: Nail blocks 
against each side jamb, one near 
the top, the other near the bot- 
tom. Cut two stiles of 2 by 4-in. 
stock 34 in. shorter than the 
height of the opening, and wedge 
them between the floor and top 
jamb, using the blocks as stops. 
Drive %4-in. thick wedges at the 
top, and % in. at the bottom, es- 
tablishing the clearance. Also 
wedge the edges 4 in. from the 
jambs. 

Now cut the rails to butt be- 
tween the ends at top and bot- 
tom, and toenail them with four eight- 
penny box nails in each joint. Put the 
crowned edge (that bowed up in the cen- 
ter) upward in the top rail, and downward 
in the bottom, so that wedges can be driv- 
en above and below to straighten them 
and to give the necessary clearance. Next, 
cut a center rail full width of the door, 
notching the ends to fit over the inner 
faces of the stiles, and nail it in edgewise. 
Finally, fit two diagonal braces running 
from the lower corners to the center of 
the middle rail, and the frame is com- 
pleted for vertical sheathing. 

If horizontal siding like that on the 
building, or any other type of horizontal 
sheathing is to be used, additional stiles 
must be nailed in between the rails. For 
34-in. sheathing, three of these, evenly 
spaced, are enough, but more should be 
used if thinner surfacing is to be used. 

When windows are put in, trim the 
openings as shown. For fixed sashes, 
make the inside of the framed opening 
to fit, but for hinged windows it is nec- 
essary to build frames, with correspond- 
ing clearance space left in the opening. 

Before putting on the sheathing boards, 
cut the long ones to length. After squar- 
ing one end of all, nail a block to the cut 
end of one, cut it to length, and use it as 
a length pattern by hooking the block 
over the cut ends of the others while 
marking the other ends. Since it is gen- 
erally best to center vertical sheathing on 
the width, clamp two or three boards to- 
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Hinged pair with paneling, curved top, and wrought-iron hardware 


gether to measure the width, and check 
accordingly from the center of the door. 
Boards ripped to finish out the edges will 
then be about the same width. Before 
nailing up, coat the tongues and grooves 
with thick paint or white lead, or if they 
are to be stained, apply dark paint where 
it will be hidden, or weatherproof var- 
nish, for bare wood in a joint invites 
moisture and early decay. 

If fixed windows are to be installed, 
cut the boards flush with the trimmers 
and use a panel molding to stop the sash 
against, or let the sheathing project from 
14 to 3¢ in. inside the opening to form 
the stop. 

Attach the truss rods and hinge brack- 
ets, drive off the blocks and wedges, and 
the door is built. 

Sliding doors can also be built in place. However, if two 
are used, one must slide past the other, and thinner doors 
are desirable. A braced frame with butted joints, of 1 by 
6-in. stock, is built and surfaced with the sheathing, and 
an overlay of stiles and rails is nailed in front. Sheathing 
nails can be clinched behind by a second person, who holds 
a hand ax against the back, or the projecting ends can be 
bent over with a hammer and doubled in with a nail set. 
If there is a center post dividing the opening, make the 
stiles next it wide enough to lap behind, so that the visi- 
ble width, when the doors are closed, will be equal to the 
jamb stiles. If there is no post, put in a temporary one, 
and make the inner stiles of the doors lap, one in front 
of the other. Fixed sashes can be installed, but hinged 
windows are not very practical unless the casings are made 
to project inside the jambs, serving as stops, the frame 
being flush on the backs. 

About the same procedure should be followed for a 
pair of hinged doors, except that two stiles are put at the 
center. After hinging, saw the doors apart between the 
stiles and nail a thin strip along the back of one door 
to project ™% in. over the other, forming a rabbet. 

Two of the paneled doors illustrated here have plywood 
backing. Since most plywood is not very weather-resist- 


ant, care should be taken to paint it well and to putty all 


cracks. 


So treated, the doors are surprisingly durable. 


APRIL 7 


193 





This 
So-called ‘ing 


FOR 





Building New Doors 





HORIZONTAL SHEATHING, FRAME DOOR 
WITH 24's AROUND EDGE 
VERTICAL MEMBERS NOTCH OVER 
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A single door. Left: Bracket hinge with spring. Note 
truss rod on upper rail. Below: Construction methods 


FOR VERTICAL SHEATHING, . 
PUT CENTER HORIZONTAL 
MEMBER EDGEWISE 
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THICKNESS OF SHEATHING 
PLUS PANEL RAILS AND STILES 
































STOOL WITH GROOVE TO 
CATCH WATER FROM KIRFS 









BASEMENT BUFFET MADE FROM BRICKS AND PLANKS 
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The bricks are painted white 
and the planks dressed with <2" y, 
an adz as if hewn by hand ~y 


OR serving informal suppers in a basement recreation 
room, a convenient buffet can be constructed of no 
more expensive materials than rough planks and brick. 
The one illustrated is in the basement of a house in Al- 
tadena, Calif. The brickwork is simply painted white; 
the planks are adzed to give a hand-hewn finish, but not 


The buffet is used for preparing informal suppers in a basement recreation room painted, stained, or varnished.—H. S. 


FORMING CORRUGATIONS IN THIN METAL 





The lead dies, cast in a mold 
made from a corrugated packing 
board, are used as at the right 










WHEN it is necessary to form corruga- it in a suitable cardboard box, and use it 
tions in strips or sheets of thin metal to asa mold for casting the lead. The dies are 
serve as guides, holders, adjusting pieces, used in a vise as illustrated. Three or four 
and the like, the work can be done with corrugations may be made in lightweight 

. lead dies. Cut a piece of ordinary corru- metal at one turn, but for heavier metal, 
[ DiaGor ‘swith | gated packing board to the desired size, feed the strip through by doing one corru- 
PIPE TRENCH | protect it with a coat of water glass, place gation at a time.—K. N. H. 
DUG WITH fol tot 
POST SPADE > | OLD TIRE TURNED INSIDE OUT . 
| Pt eee TO SERVE AS FLOWERPOT 
IN LAYING pipe K. ' : 
the trench need be ot PAINTED to resemble Navaho pottery, 
little wider. of i a | this garden ornament is made from a : 
course, than the pipe pod discarded automobile tire of the so-called 
itself, and all extra eo. 8 | ‘full balloon” type. The tire is first turned 
dirt removed is te | inside out, an operation requiring some 
merely tomake room ; | strength and much patience. One person 
for the shovel By ' holds one side of the tire firmly on the 
using a posthole ground while some one else on the oppo- f 
spade, which is about site side uses two large monkey wrenches 
| 


8 in. wide and 16 in TOP VIEW OF TREN to do the actual turning. This is con- 
long, and taking di- ‘ —_—_— tinued around the entire circumference. 
igonal cuts as shown The spade is used at For use as a flowerpot, the bottom is 
in the diagram, rel- an angle to dig a made from the head of a barrel, or boards 
atively little soil ee eee *, are cut to fit. A hole is bored for drain- 
need be removed. the photograph above age.—Bos McLEAN. Flowerpot painted to resemble Navaho pottery 
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Owl Clock 


Tells Time with Its Eyes 




























The clock pulleys, cut away to show 
the hour and minute shafts clearly. 
Right: Completely assembled clock 


AR from being sol- 
emn and wise, the 
curious owl illustrated 
above often provokes 
laughter by appearing cross- 
eyed. As a matter of fact, 
the owl is really a timepiece 
of a novel type, for the eyes 
are connected with a hidden clockwork in 
such a manner that they revolve and take 
the place of the usual hands. Other bird 
or animal shapes may, of course, be used, 
as suggested in the illustration in the up- 
per right-hand corner of the page. 
The cost of making one of these novel- 
ties is small because the materials may be 
odds and ends. The method of connecting 


the eyes with the clockwork is the same in 
all models, the only difference being that 
on the dog and on wall models it is neces- 
sary to mount the mechanism directly on 
the back of the figure instead of on a 
baseboard. 

The ow! desk model (Fig. 1 in the draw- 
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ings) is best made of walnut plywood, 
finished natural, and glued and nailed to 
a suitable baseboard. 
use the works of an old alarm clock, the 
discarded case can be utilized for the 
bracket (Fig. 2); otherwise sheet brass or 
tin will do. 
or sixpenny nails and are held in a chuck 


If you are going to 


The shafts are made of wire 


on the lathe while be- 
ing scored with a three- 
cornered file to elimi- 
nate end play, as shown 
at F, Fig. 3. 

All four wooden pul- 
leys (Fig. 4) must be 
turned exactly the same 
diameter, and the eye 
disks are turned at the 
same time, .First, how- 
ever, drill a hole through 
the center of the stock 
for the shaft. Choose a 
drill that will make this 
hole a tight fit on the 






The eyes of this owl and dog are revolved by clockwork. The high 
light on the left eye indicates the hour; on the right, the minute 


smallest shaft—the one for the minute 
hand of the clock. Then turn the stock to 
an even 5¢-in. diameter and divide it into 
3/16-in. sections as indicated in Fig. 4. 
Make the face of each pulley slightly con- 
vex so the belts will stay in place. A larger 
drill is then used to follow the first hole 
as required to make the pulleys fit their 
shafts. 

The clockwork is mounted as shown 
with brackets cut from the discarded clock 
case. Take care in putting the bracket as- 
sembly together that the pulleys line up 
with the ones on the clockwork, and that 
the shafts are in the center of the eyeholes. 

Use Y%-in. rubber bands such as are 
sold for model airplane motors and join 
the ends as in Fig. 5. These bands should 
be made just tight enough so that there 
is no slack. 

The eyes proper are made of paper 
glued to the wooden disks, previously 
turned. Water colors are used to make the 
eyeballs brown and the rest of the eye yel- 
low, including the catch light on the eye- 
ball. The “eyelashes,” representing the 
numerals on a regular clock, are also 
painted yellow, although on the owl these 
may be omitted if desired. 

The mechanism should be hooked up so 
that the right eye (when you face the 
clock) will indicate the minutes, and the 
left eye the hours. 

The works from alarm clocks, electric 
clocks, or even from watches may be used 
with equally satisfactory results. A tin 
covering should inclose all working parts 
to keep out dust. 
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Patterns for the owl and the pulley bracket, 


how the turned parts are made, and other details 
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Above: When painting sash, do the lock rail } 
first. Right: Painting the outside casings i> 
The top or head casing is done first, then the 
side casings. The sill is left to the very last - 
! 
NEIGHBOR dropped into the 
laboratory the other day and 
asked if I could spare a few 
minutes to look at his house. 
“Tt’s about the paint,’ he explained. 
“T paid a man seventy-five dollars to i 


paint the house two years ago, and fur 
nished the paint myself. 1 thought it 
was a good deal, but you should see how 
it has turned out! 

We went down the street a few doors 


to a well-built frame house with west- 
ern red cedar siding. I checked the en 
tire job—water table, siding, window 


casings, cornice, and trim—and also noted 
in the garage several nearly empty gallon 
cans and a pail in which several good 
brushes, solid with paint, were standing in 
water up to their handles 

“Well, neighbor,’ 1 said, “it looks as 
if you wanted a cheap job, and unfor- 
tunately that’s just what you got.” 

I pointed out that the man must have 





Good paint gone wrong 
paint containing varnish, 


vo START 


A HOME WORKSHOP CLUB 





This is what is likely to happen when a 
even if of high grade, is used outside 


been just a brush hand, not a real painter, 
or he would never have left good brushes 
full of paint to harden and dry all out of 
shape. Brushes should always be well 
cleaned and placed in a mixture of pure 
turps and raw linseed oil so that the bris- 
tles are suspended at least an inch above 
the bottom of the can. The liquid should 
cover the ferrule to prevent drying in the 
heel of the brush. 

I lifted from the siding some of the 
loose flakes of paint and showed the dirt 
spec ks on the back. 

“With auto traffic 


such as we have 





SEND LARGE STAMPED ENVELOPE FOR INFORMATION. 


HINTS ON 


Painting 
Exterior | rim 


By RALPH G. WARING 








today,” I said, “siding and other exterior 
woodwork really should be washed with , 
a modern cleanser before being repainted. 
You saved the twenty-five dollars an ex- 
perienced washer would have charged 
you, but look at the loss and annoyance : 
that has been caused by the failure of the 
paint coat. 
“Then you bought a line of low-priced 
paint not suitable for this work. You 
will see on the label a statement that the 
paint is reénforced with a certain very 
modern type of varnish. It’s a fine var- 
nish, but there is no place for it in any 
outside paint formula.” 
My advice was that he get the per- 
mission of his insurance company in 
writing and then have a reputable firm 
of contracting (Continued on page 114) 































Although it is rarely done 
by amateur painters, the 
best practice is to trim the 
inside face of sash simul- 
taneously with the outside. 
Always stroke away from 
corners towards the center 








After the sash has been painted, 
the jambs and thumb moldings 
must be coated. A 3-in. XXX brush 
is convenient for all such work 
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The chuck wrench may be lifted in- 
stantly from its wire holder when 
needed for adjusting the chuck jaws 


ERTAIN wrenches are used 

constantly in the course of 
any work done on a metal-turn- 
ing lathe. The chuck wrench, for 
example, should be _ instantly 
available, yet only too often a 
hunt is required to locate it. 
After trying various places, I 
found the most convenient to be 
on a wire rack within 5 in. of 
the chuck itself, as shown in two 
photographs above. Kept here, 
the wrench does not find its way 
into the cuttings that accumulate under 
the bed of the lathe. 

Similarly, it was often necessary to 
search for the wrenches needed to adjust 
the gear train on a screw-cutting lathe 
until two pegs were placed inside the 





FURNITURE GLIDES USED 
AS SPRING SEATS 


WHEN it is necessary to devise a way 
to hold the end of light compression 
springs on wood or metal, ordinary furni- 
ture glides may be used as shown above. 
A hole for the screw is drilled through the 
center of the glide, and the three stiff 
prongs keep the spring in place.—F. B. 


FILING CROSSCUT SAWS 


TO SHARPEN a crosscut saw of the type 
used for logs and cordwood, it is im- 
portant that the blade be held firmly. An 
easy way to do this is to set two posts in 
the ground about 3 ft. apart and the de- 
sired height, and make a saw cut about 4 
in. deep in the top of both posts at once, 
using the same saw. Then place the saw, 
teeth up, in the slots. For very long saws, a 
third post may be added.—W. M. Car te. 
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LATHE WRENCHES KEPT READY FOR USE 









The holder is merely a piece 
of wire with a small loop in- 
to which the wrench is set 





Wrenches for the gear train are hung inside the gear cover 


gear-cover casting. Hung on these pegs, 
the wrenches are conveniently placed. 
Two holes drilled in the position shown 
and fitted with taper pins solve the prob- 
lem. Other arrangements can be devised 
to suit conditions —W. WALDEMAR. 


Two portraits 
from stamps and 
a larger one 
from a circular 


can turn out for yourself and your 
friends a number of miniature frames 

for postage-stamp pictures of celebrities. 
Scran pieces of walnut or mahogany, 
34 in. thick, may be used. Either nail the 
stock as shown to a block of wood that 
can be attached to the faceplate, or glue 
one block to the other with a piece of 
paper between. Nails save time, but place 


F YOU have a wood-turning lathe, you 
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BEND 


Above: Pattern 
for cutting the 
metal handles. 
At right: How 
they are used 


HANDLES ON STEPLADDER 
PROTECT YOUR FINGERS 


Many fingers have been pinched in 
opening and closing a hinged stepladder. 
This may be avoided by making two 
handles as shown and fastening them to 
the ladder braces either by bending four 
small tabs around the brace or, if pre- 
ferred, by riveting. Use steel at least 1/16 
in. thick. Make a cardboard template, 
trace around it, and cut the steel with a 
hack saw. Smooth the handles with a file 
and heat them before bending one right- 
hand and the other left-hand. 

With these handles in place, the ladder 
is opened by holding it in front of you 
and pulling them toward you. This forces 
the rear part of the ladder back. Reverse 
the operation to close it—L. N. OLSEN. 





MINIATURE PORTRAITS MADE 
FROM POSTAGE STAMPS 
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METHOD OF ATTACHING CROSS SECTION 
BLOCKS TO FACEPLATE OF FRAME } 


them where they will be out of the way 
of the turning tools. If the stock is 
fastened with nails, be sure to sand out 
all chisel marks before cutting through 
the block around the outside of the frame 
It is well to turn the lathe by hand and 
use a penknife to finish the cut. 

Fill the wood with a paste filler that has 
been stained to the color desired, and ap- 
ply boiled linseed oil with a soft, clean 
cloth after the filler has had time to dry. 

For the pictures, cut faces from un- 
canceled stamps, paste them in the frames, 
and protect with thin, clear lacquer or 
varnish. Suitable portraits can also be ob- 
tained from other sources. The head of 
Washington, for example, is from a lodge 
announcement.—GEorGE A. SMITH. 
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IN MINIATURE 


By George L. Cole 


HE circus is coming! These are 

the magic words that herald the 

approach of one of the most 

colorful and romantic spectacles 
of American life. We can keep alive their 
stirring significance in no better way than 
by building miniature circus wagons of 
the type illustrated. 

From maple or other hardwood, turn 
half molds on the lathe to use in casting 
the lead wheels. Drill the 3/32-in. axle 
hole and groove the outside half of each 
mold with a wood-carver’s veining chisel 





to represent sixteen spokes. 
Place the halves together, in- 
sert a tenpenny finishing nail, 
apply a clamp, and drill a %- 
in. pouring hole into one side 
to the depth of the wheel rim. 
Countersink this hole deeply. 
After the shavings have been 
emptied from the mold, it 
may be clamped again and the 
first wheel cast. Then pull the 
molds apart, drive the nail 
out of the wheel, file off any 
irregularities, and drill 3/32- 
in. holes between the spokes 
next to the rim as shown. 

For the remainder of the 
work, the drawings are self- 
explanatory. The floor, top, and ends may 
be cigar-box wood or any 3/32-in. soft- 
wood. Nail top and floor temporarily to- 
gether, spot the locations of the bar holes 
by stepping them off with a compass, and 
drill with a No. 28 drili. Make L-shaped 
corners from '%-in. Square softwood by 
ripping out a piece 34 by in., Or carve 
or turn these parts in any way desired. 
Assemble the top, floor, ends, and corner 
pieces with glue and '-in. pins, known as 
“Jills.” Paint the interior white. 


The wagon construction is of the simplest type, with 
wire bars inserted through holes in the top and bottom 
making wheels is overcome 
by casting them from lead in two-piece hardwood molds 


pieces. The difficulty of 
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Front Axle and Jongue Support 





A model of a circus wagon not only makes a fascinating toy, 
but also serves as a picturesque, colorful mantel ornament 


Make the rear axle and the front-axle 
assembly and tongue support and attach 
the latter to.the body with a % by %-in. 
bolt. Cut the seat from heavy Manila 
paper and bend the footrest from 30-gauge 
stove wire, inserting the ends into holes. 
Cut the bars from the same size wire, 
straighten them with pliers, and insert. 

Decorations may be merely painted on 
or carved and painted. Brilliant colors are 
always used, such as gold on red, green, or 
white, Animals may be purchased or jig- 
sawed and carved from softwood, 
preferably yellow poplar. Horses 


and drivers are made in the same 
way. 












[DRIVER AND 
, HORSE, 














The assembly drawings, details, and 
iA wheel molds are given at the left, 


wl . : 
and drivers, horses, animals, and 


wagon corner posts are shown above 
on squares to make enlargement easy 
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HAS SHAPELY 


UR scale model air- 
plane plans this month 
are for the Waco “D” 
Commercial. It is a ‘: 
plane that may also be used 
for sport and, if necessary, it can easily be 
converted for military uses. Biplanes of this 
type are widely known throughout the world 
for their remarkable performance and de- 
pendability. 

The specifications are: Span, 32 ft. 9 in.; 
length 25 ft. 6 in.; height, 8 ft. 11 in.; weight 
empty, 2,500 lb.; engine, Wright R975E, 330 
h.p. at 2,000 r.p.m.; high speed, 175 m.p.h.; 
cruising speed, 153 m.p.h.; landing speed, 56 
m.p.h.; service ceiling, 16,000 ft.; rate of 
climb, 1,350 ft. per minute. 

The model is built on our usual scale of % 
in. equals 1 ft. of the full-size plane and re- 
quires twenty-four parts. The shapely wings, 
it will be noted, are staggered and have both 
sweep-back and dihedral, which combine to 
make the construction a little difficult. The 
wing roots will turn out all right, however, if 
the blanks are marked properly before they 
are carved. Shape the inner sides last and try 
them by sliding them on the wing pins. Con- 
tinue cutting them until they fit snugly 
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SOLID SCALE 


lane Model 


Wings for this Waco ‘“‘D” Commer- 
cial model are staggered and have 
both sweep-back and dihedral. Mark 
all blanks carefully before carving 


WINGS 


against the fuselage, then fasten 
them with glue. 

A color scheme to bring out the 
graceful lines of this well-designed 
plane is as follows: Apple green for 
fuselage, vertical tail, “pants,” and 
all struts; yellow for wings, hori- 
zontal tail, and trim; black for 
windows, cowl recess, tires, and de- 
tails. Black may be used instead of 
yellow for the trim, if preferred. 

Putting the trim on the body calls 
for considerable patience. To make 
the job easier, draw the lines with 
a hard pencil on the wood before 
painting, then follow the lines with 
a small brush. 

If the model is mounted on the 
end of a stiff wire set into a block 
base, it will make a colorful orna- 
ment for living room, den, or boy’s 
room. A painted background will 
add to its realistic appearance. 


Inch Scale 





‘ 


a 


Above: The twenty- 
four parts that are 
necessary for con- 
structing a_ scale 
model of the plane. 
At right: How a 
ruler is used to 
measure accurately 
one of the ailerons 


































By 
DONALD W. 
CLARK 















































Assembly views and details showing how blarks should be marked. The size of the model in relation to the original plane is % in. equals 1 ft. 
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Capt. 
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The garboard (bottom) strake is in place, and 
now the econd broad plant being nailed on 
MONG wooden shipbuilders, Wil- 

/ liam H. Webb is considered by 


many authorities as the greatest 
of all time. His yards stretched 
om Fifth to Seventh Streets on the East 


New York, and his enduring monu- 
ment is the Webb Institute of Naval At 
chitecture. The first vessel he built for his 
own account was the Malek Adhel, which 
he described as a “handsome and_ fast 
sailet And now we are constructing a 
model ol the Malek Adhel, following 
Webb's own plans and using regular 
Prame and-plank construction 

In last month’s article (P.S.M.. Mat 
p. 77) we got as far as erecting the 


frames on the keel, with stem, stern, and 
kee Reference should be made to the 
plans published in that issue while the 
construction Is continued 


ison 


rom the sheer plan, recheck the height 
of the battens fo the deck line and mark 
that height on each frame. Now remove 


USE OUR CONSTRUCTION 


E. ARMITAGE McCANN 


tells how to 





* 


At the left Captain McCann is 
the frames. 


the template frames and 
replace them with the 
permanent frames. Cut 
a keelson 14 in, square to 
lie on the frames from 
the forward to the after 
deadwoods. Nail it down 
through the frames into 
the keel. 

The deck beams come 
next. They are %-in. 
square and lie on a bat- 
ten called the deck-beam 
clamp. This clamp is 
about 4% by 4% in. and 
extends from end to end 
of the hull, being nailed 
inside the frames % in. 
below the deck line. It 
may need steaming at 
the forward end to bring 
it into line. Cut the top 
edge horizontal at ends. 

On the inside, about 
halfway between the 
deck-beam clamp and the 
keelson, nail another simi- 





FRAMING 





How carlings are used to frame the hatch 
openings, and masts are held at the deck 


KITS FOR BUILDING SHIP MODELS. SEE PAGE 18 


Plank #e Hull 


26 SRI EES CA A LEE CLRID ORs et 





“nailing” 
Above is the frame with the fillers between the deck beams in place 
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support or clamp inside 





the deck-beam 


lar batten or stringer to all frames. 

The deck beams have a camber or curve 
from the middle to the sides amounting to 
14-in. rise in 1 ft. To insure their being 
alike, I cut them to the length of the long- 
est (47 in.) and shaved down the camber 
of all, above and below, and also marked 
a midship line. I then fitted each individu- 
ally, keeping the midship marks in line. 
Be sure that the beams are just % in. 
deep at the ends; if not, pad them up or 
shave down until all are level. I put in a 
beam at every other frame with extra ones 
to support the masts. 

Between beams H-F and 12-14, mast 
partners are required to hold the masts in 
position. These pieces, combined with 
their supporting lodge knees, are 1% in. 
thick and are let into the beams. Fix 
these beams and partners temporarily in 
position to get the right position for the 
mast steps. The rake or angle can be de- 
termined by using temporary masts and 
sighting them with a piece of cardboard 
cut to the correct slant. The foremast 
rakes 2 in. to the foot, and the mainmast 
2! j in. 

The steps are pieces of 14-in. wood, 
long enough to take in two frames, with 
'4-in. square holes for the mast heels. 
They are beveled underneath to enable 
them to rest on the keelson. 

Some beams, it should be noted, have to 
be cut and carlings (fore-and-aft pieces) 
inserted for the hatch openings. The 
hatch and skylight coamings (described 
later) will be % in. thick and rest on the 
beams and carlings, so if the openings in 
the latter are the same as the inside of 


the coamings, that will leave 1% in. to 
nail the deck to. 
At intervals there should be 1'-in. 


square stanchions, joining beam to keel- 
son. They are made a neat fit and held 


Diagram exactly half size showing 
how widths of the planks are found 


"a DIAGONAL SCALE 
FOR PLANK WIDTHS 
X {© 28 FRAMES 5 ; 
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Pricking off a plank edge on 
the so-called “‘spiling staff’’—in 
this case a piece of cardboard 


with a touch of glue underneath and a nail through the beams. 

Now you may, if you wish, put in hanging (upright) knees 
joining all deck beams to their frames, and also lodge knees 
joining them horizontally, but I omitted all these. 

At the stem, inside the frames, there should be several knees, 
hooks, beams, and the like. I combined these in one piece like 
a platform, 14 in. thick, from the stem to deck beam Q. Find 
the shape for a tight fit by testing with a piece of cardboard. 
The notches (shown in a drawing last month) are to take the 
ends of the bowsprit bitts, which must be firm. Between beams 
16 and 20 there is a carling for the capstan shaft. 

Around the sides, inside the frames, filling pieces between 
the beams are needed to nail the 
the decks to. These rest on the 
deck-beam clamp and are a uni- 
form 1 in. thick by about 5/16 
in. wide. I fitted these tightly and 
glued them in position. 

The temporary deck-line bat- 
tens and harpings may now be re- 
moved and replaced with the per- 
manent planks or wales. The shape 
of the planks is usually obtained 
by clamping a spiling staff to the 
hull. With the dividers, prick off 
on this the line of the plank edge; 
then transfer these marks to the 
plank for cutting. I simplified 
this procedure and got equally 
good results, as follows: 

For the top strake, clamp a 
piece of cardboard an inch or 
more (Continued on page 112) 


In circle: Waterways ready for the bulwarks 
and covering board. Note the mast partners 
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of Our New Brig Model 






What your model will look like when finished. 
It is 33 in. long and 22 in. high over all 
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Fastening Warts planking fatats) 





Sketches showing method of framing the transom, how main frames 
are marked for deck-beam clamps, and how the bulwark is fastened 


The proper position for the mast steps is found by set- 
ting up temporary masts and sighting them as shown at 
left with a piece of cardboard cut to the required angle 
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Guild Clubs Help the 
Underprivileged.../-nlarge 
Their Programs...and Plan 
a Fartety of Activities 


HE care of 
children is an 


underprivileged 
enterprise that 
home workshop clubs are under- 


taking more and more through- 

out the country. One of the leaders in 
this movement is _ the Jacksonville 
(Fla.) Homeworkshop Club, which has 
just completed its third successful year. 
Throughout the members 
make projects of all descriptions in their 
home workshops. These are exhibited 
annually in the windows of a large hard- 
then a public auction is held, 


entire year. 


Ware store; 
ind the money realized is used to purchast 
clothing, shoes, and other articles for dis- 
tribution to school children through Pa- 
rent-Teacher Associations and the school 
principals. Last Christmas 231 children 
were clothed. 

lo stimulate competition, a large man- 
ufacturer of home workshop machinery 
offers a prize annually for the best ex- 
imple of craftsmanship. D. L. Hawn won 
the 1936 prize with a Queen Anne what- 
not, an excellent example of cabinet work. 

Quarterly exhibitions, each restricted to 
one class of project, are held at club meet- 
ings and discussed. For example, during 
one quarter, wooden bowls were displayed. 
No two were alike in design, which proved 
beyond a doubt that the club’s major 
purpose—individuality in  design—has 
been realize d. 

The Lexington (Ky.) WHomecrafters 
have chosen the Frontier Nursing Service, 
a philanthropic organization devoted to 


the needs of people in the mountain sec- 


SEND LARGE 


Needy Children Grateful 


TO COUNTRY’S HOME WORKSHOPS 
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tion of Kentucky, to distribute the toys 
made each year. A new record was set up 
in 1936 with 350 toys distributed. 

Professor L. S. O'Bannon, head of the 
department of mechanical engineering at 
the University of Kentucky, 
has been elected president ol 
the club; Judge O. C. Boone is 
vice president, and David M. 
Young, curator at the univer- 
sity’s geology museum, is secre- 
tary-treasurer. The organization 
plans to place every member on 
a series of program committees 
and offer a prize to the group 
having the most successful 
program in 1937, 

In Pennsylvania the She- 
nango Valley Homeworkshop 
Club turned over its toys to the 
Sharon Sunshine Society and 
received an enthusiastic letter 
of praise from Miss Myrtle L. 
Allen, superintendent. ‘They 
were beautiful, well-made toys,” 
she wrote. “To you, they meant 
much work and hurry; to us, 
they meant joy in being allowed 
to pass them on; and to the 
children and _ parents, they 
meant a Merry Christmas.” 

Each member of the Pocono 
Homeworkshop Club of 
Stroudsburg, Pa., made six 
toys to give to the local Elks 
Club. At the meeting when the 


presentation was made, moving _ ville 






STAMPED ENVELOPE FOR INFORMATION ON STARTING A GUILD CLUB 





Left: Shoes and clothing purchased by Jacksonville, Fla., club with funds 
obtained from craftwork. Above: P. R. Nalder, secretary, Coulee Dam club 





Queen Anne whatnot which 
won annual 
work awarded by Jackson- 
Homeworkshop Club 














pictures of lumbering and asbestos manu- 
facture were shown. A recent meeting 
was held at the home of Warren Card, a 
news photographer, who demonstrated 
how pictures are developed and gave a 
talk on color work. 

Programs crammed full of interesting 
speakers and demonstrations are _bring- 
ing out a large attendance at meetings 
of the Oklahoma City (Okla.) Home- 
workshop Club. As many as fourteen new 
members have joined at one meeting. 

To illustrate how much ground is cov- 
ered in a single evening, 
take a recent meeting: 
W. H. Reilly, club pres- 
ident, spoke on furniture 
design. H. W. McKim- 
mey, head of the voca- 
tional department of the 
trades council of local 
high schools, talked on 
wood finishing and an- 
swered questions. This 
was followed by practi- 
cal demonstrations of 
various machines and 
handwork under the di- 
rection of Claude Keen- 
an, manual training in- 
structor. 

Alexander Maxwell is 
back again at the helm of 
the Premier Homework- 
shop Club of Chicago 
after a lapse of about a 
year. Lester Wise is vice 
president; Emil Bras- 
holz, treasurer; Henry 
Wagner, secretary. 

The club has experts 
in many lines, and these 
members have been des- 
ignated to answer ques- 
(Continued on page 109) 


prize for best 
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When drawn to the correct size 


NE of the most useful workshop 
tools is the drawplate, with 
which the diameter of various 
kinds of wire can be reduced and 
the length correspondingly increased. 
With certain types of drawplates the 
shape of wire also may be changed. 
Square, half-round, oblong, triangular, and 
other wire shapes have unlimited possi- 
bilities for decorative purposes. Alone, 
twisted, or in combination, they can be 
used for ornamenting metal and wood 
projects as well as for making chains, 
jewelry, and articles of that nature. 
Commercial drawplates, which are made 
of very heavy steel and are accurately 
cut and tempered, are recommended, but 
when cost is a consideration it is practi- 
cable to make one. The principal toois 
required are a fine drill and one needle or 
escapement file of the desired shape for 
each different style of hole. 


color. 


PN 


The first step in making 
a drawplate is to drill and 
countersink the primary 
holes. Then support the 
plate as at the _ right, 
with a light below, and 
shape the holes with files 






and shape, the wire may be twisted 
by hand or, more conveniently, in a lathe with a hollow headstock 


In the tempering 
process, reheat the 
hardened 
plate over a gas 
flame until it takes 
on a straw-yellow 


plunged in water 





Decorative Wire Working 


With a drawplate, either purchased 07 


homemade, you can develop a 


variety of ornamental shapes 


By 


KENNETH MURRAY 







About the best steel commonly avail- 
able is a discarded circular saw blade, 
the thicker the better. Remove the tem- 
per by bringing it to a red heat over a 
gas flame and allowing it to cool slowly. 
With a metal-cutting saw, remove an ob- 
long section. A piece 2% by 6 in. is 
large enough for three sets of holes. 

After scribing two or three lines 
across the plate, make equally spaced 
prick-punch marks along each for the 
primary holes. Use a drill that is slight- 
ly smaller than the smallest hole is to be 
when the plate is completed. With a larg- 
er drill, countersink the holes for about 
half the thickness of the plate, no more. 

Slender, needle- 
pointed (Contin- 
ued on page 104) 












draw- 


is then 









gether .. 








This cigarette humi- 
dor and ash tray is 
an example of the 
countless  craftwork 
projects that may be 
decorated withvarious 
forms of twisted wire 


A =e =e 


Left to right: Round wires twisted . . . flat- 
tened . . . twisted with another round wire. . 
two large twisted, and two small wrapped around 





Square wires twisted separately, then together 


. two sets round, twisted separately, then to- 
. flat, with loose twist .. . same, tight 













Square wire twisted at 
intervals ... twisted 
in alternating direc- 
tions . .. square wire 
given a slight twist 

. Square wire with 
a very tight twist 





A completed homemade drawplate with three series of 
graduated holes for round, triangular, and square wire 
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GOOD BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. SEE PAGE 100. 
















MOTORISTS g 


THESE SUGGESTIONS FROM READERS 
MAY SAVE YOU TIME AND MONEY 


Test Tank Locates Fuel-Line 


Fuet-systeMm troubles can be located 
easily with an auxiliary gasoline reservoir 
consisting of a tin can and a length of cop- 
per tubing fitted with a gas-line coupling. 
In use, the gasoline-filled can is connected 
first to the carburetor in place of the regu- 
lar line. If the motor fails to start, it shows 











GRINDING PASTE 
IN ITS CAM) 


ATTACH 
VACUUM 
CUP OF CAN 
TO A SMOOTH 


wit 





VACUUM SOLDER 





SECTIONAL VIEW OF 
GRINDING PASTE 
HOLDER 











Can With Suction Cup 
Holds Valve ¢ Compound 


WHEN SURFACING Valves, it is often dif- 
ficult to know what to do with the con- 
tainer of grinding compound. In the kink 
illustrated the can is provided with 
i suction cup that allows it to be fastened 
to any flat surface on the motor. The suc- 
tion cup can be mounted on the bottom of 
the can with a short bolt, or by means of a 
length of tubing or drill rod soldered in 


place —A. H. W 


above, 

















Windshield Wiper 


most windshield 
vacuum created in the in 
they provide an excellent 
motor 


BECAUSI wipers are 


opt rated by the 


take manifold 


indication of just how efficiently the 


is operating. By watching them during 
rainy weather, and feeding the gasoline in 
such a way that they always operate at 


( lose 


to top speed, you can train yourself 
fuel-saving habits. Maximum 
gasoline mileage is obtained when the vac- 
uum in the intake manifold is not de- 
d to a point where it materially 


speed of the wiper.—W. T. M 


into good 


creast 


tects t he 


G CARBURET 


& DISCON! 


FEED F PE 


Troubles 


that the carburetor is caus- 
ing the trouble. If the motor 
starts, the trouble is else- 
where, and the can is then 
connected to other parts of 
the fuel system until the 
trouble is found.—H. A. 





Testing a carburetor with an auxiliary fuel tank consist- 
ing of a tin can and a tube fitted with a gas-line coupler 


Automatic Seat Prop for Two-Door Sedans 


gaia 





How the prop holds the front seat up to allow 


easy access to the rear of a two-door sedan 


I ater Drain Under Hood 
Protects Top of Motor 


ON cars having center-hinge hoods, wa- 
ter is very likely to drip down over the 
motor during heavy rain storms. The spark 
plugs and ignition wires can be protected, 
however, by installing a V-shaped, sheet- 
metal trough to catch the water, as indi- 
cated at the left.—E. R. W. 


Shows Motor Efficiency 





To ELIMINATE the bother of holding the 
front seat up when passengers are entering 
the rear of my two-door sedan, I bolted a 
hardwood prop to the outside, rear leg of 
the seat, as shown at the left. When the 
seat is raised, the prop automatically slides 
into position, while a tap with the foot 
slips it forward and allows the seat to drop 
into riding position.—H. S. 


Syringe Removes Dirt 
from Spark-Plug Bases 


IF SPARK plugs AIR JET FROM 
are unscrewed with- RUBBER SYRINGE 






. : BLOWS DIRT 
out first removing Away FROM 
a Bae ~]_..  SPARK-PLUG 

the dirt that col-; cacees 






lects around their 
bases, there is dan- 
ger that the grime 
will drop down in- 
tothe cylinders. As 
a precaution, I un- 
screw each plug a 
few turns and then i, 
blow the collected 
dirt away with an 
old ear syringe.— 





An ear syringe proves 
a handy cleaning tool 
for removing the dirt 





_RrYW 
Pr. Bs ¥. around spark plugs 
r 
n = ~ SOLDER~ 
TO HORN+ TO INTAKE 
CONTROL MANIFOLD 


CHECK VALVE 


%e COPPER TUBE 
(END CRIMPED) 


“, STEEL BALL _ 





7 
WELD HA f 
HEb 
CHECK VALVE 
( TER IN SECTION 
ELL (ENLARGED) 
Vacuum Tank for Horn 


AFTER installing an inexpensive vacuum 
horn on my car recently, I found that it 
would not operate when the car was accel- 
erated. Deciding that a vacuum-storage 
tank was necessary, I made one from an oil- 
filter shell, with a compression connector 
and a ball bearing as a valve.—J. D. 
MONTHLY 
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for helping me enjoy my food. Smoking Camels with my 
meals and afterwards eases tension. Camels set me tight!” 

Camel smokers enjoy smoking to the full. It’s Camels 
fora “‘lift.”’ It’s Camels again “for digestion’ssake.”” Thanks 
to Camel's aid, the flow of the important digestive fluids 
—alkaline digestive fluids—speeds up. A sense of well- 
being follows. So make it Camels—the live-long day. 


Herb Lewis of the Detroit Red Wings says: 
“I go for Camels in a big way!” 


HE lightning-quick camera eye caught Herb Lewis 
(above, /eft) in this slashing set-to before the goal. 
Next split-second he scored! After the game (right), Herb 
said: “You bet I enjoy eating. And I'll give Camels credit 


Copyright, 1987, R. J. Reynolds Tobacco Company, Winston-Salem, N.C. 












COSTLIER 
TOBACCOS 


Camels are made from finer, 
MORE EXPENSIVE TOBACCOS 
.. » Turkish and Domestic. . . 
than any other popular brand. 


TUNE IN—Hear ‘'Jack Oakie’s | 
College!’” Benny Goodman's “oe 
“Swing’’ Band! George Stoll’s ; 
Concert Orchestra! Hollywood ; “a 


stars! Special college talent! 
Tuesdays—9:30 pm E. S.T., 8:30 


6:30 pm P.S.T., WABC-CBS. 


oh 5 






GLIDER record- 
holder, Dorothy 
Holderman, says: 
“Gliding is 
nerve - shatter- 
ing at times. 
ButCamelshelp 
keep my diges- 
t1i0on running 
smoothly.” 


te napa” Ps, = 
pm C.S. T., 7:30pm M.S. T., ens = 
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“I'VE SMOKED 
Camels since they 
were introduced,’ 
says James Gould, 
sports writer. 
“They help medi- 
gest well. Camels 
are famous as the 
favorite smoke of 
athletes.” 





















“OPERATING a 
30-ton crane is no 
job for a man un- 
less his digestion’s 
O.K.,” PeterGillen 
says.’ That saying, 
‘For digestion’s 
sake—smoke 
Camels’ struck 
home with me.” 


“MY DIGESTION 
keeps on an even 
keel,” says sea- 
going Chief En- 
gineer, George 
Buckingham. 
“SmokingCamels 
at mealtime and 
after helps me 
enjoy my chow.” 
























FOR DIGESTION'S SAKE —. SMOKE CAME 





How to Retouch 
Your Own Photos 


Simple methods of hiding spots and blemishes 


that often mar otherwise satisfactory prints 


By KENNETH M. SWEZEY 


QO THE beginner in 


miniature (all obtainable 


camera photography, or in any — graphic 


branch of photography 
enlargements of more 
few times must be made, one 


greatest sources of discouragement is the 
problem of spotty prints. Otherwise ex- 


cellent pictures are often spoiled 
pletely by spots and curlicues of white 


and dots of black Even con- 
tact. prints sometimes suffer 
from these defects 

Some blemishes may come 
from careless processing of the 
negatives; the remainder are 
due to perverse threads of 
dust that settle on the nega- 
Live covel glasses, or con- 
densing lens during enlarge 
ment. Spots of the first kind 
may be minimized by using 
more care in the finishing. 
Those that are left may be re- 
moved, or concealed so as to defy 
detection, by retouching 

\ print-retouching outfit may 
be assembled for less than a 
dollar. The essentials consist 
of two or three common 
graphite or “lead” pencils (2H, 
HB, and 2B make a good as 
sortment), a small camel’s- 
hair or sable brush, several 
carbon pencils (H, B, and 2B), 
a few paper stumps, a book of 
spotting colors, an etching pen 


com- 


A light-colored area 
in the enlargement 
above is being built 
up to match the sur- 
rounding gray tone 
by means of pow- 
dered graphite put 
on with a _ paper 
stump, which is a 
pencil-shaped tool 
made for blending 


from any large photo- 
store or supply house), and a 
where little mucilage. A pocketknife and a small 
than a magnifying glass are handy accessories. 

of the The principle of camouflaging a spot 











A few pencils, a book of spotting colors 
and a small brush, some paper stumps, mu- 
cilage, a knife, and a magnifying glass are 
the essentials of a print-retouching outfit 


consists either in building up or cutting 
down its tone to match the tone of the 
picture immediately surrounding it. At 
the same time, the retouching medium 
must match as nearly as possible the 
surface reflection of the type of paper 
being used. 

Before attempting any retouching, be 
sure that the print is thoroughly dry. 
Work under a fairly strong light, and 
examine your retouching frequently from 
different angles. Except on very fine 
details, or for etching, it is more satis- 
factory to work with the naked eye. 

For the beginner, carbon-pencil and 
lead-pencil retouching is probably the 
easiest. The first, making a dead gray 
or black mark, is ideal for matte paper 
and some of the rougher papers. Lead- 
pencil marks are practically invisible on 
so-called ‘“‘velvet” and other papers hav- 
ing a semigloss. Keep the pencils sharp 
and use the one nearest in shade to the 
surroundings of the spot to be hidden. 

Perhaps a single deft touch of the 
pencil point will make a small white 
spot invisible. If the mark is too black 
or stands out too sharply, it may be toned 
down and blended with a paper stump 
or the tip of (Continued on page 103) 









One way to hold the 
etching pen in order 
to have good control 
over movement and 
pressure. The thumb 
supports the weight 
of the hand, and a 
wrist motion is used 


Spotting colors, from 
black to gray, are 
spread out on a plate 
or porcelain palette 
so that the correct 
tone may be selected 
almost at a _ glance 
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Here’s all there is to 
making Snapshots at NIGHT 


Load Use 2 or 3 
your camera with Photoflood Lamps 
and Reflectors 



































D. you hate to lay your camera aside 
when the sun goes down? Now you 
can snapshoot right around the clock— 
get instantaneous pictures indoors after 
dark with your present camera, even if 
it’s a simple Brownie. 

Just use Kodak “SS” Film, and two or 
three of the new No. 2 Mazda Photo- 
flood lamps, which last for hours, and 
Model B Kodak Handy Reflectors. 

If your camera is equipped with an 
f.6.3 or faster lens, then No. 1 Photo- 
flood lamps are powerful enough. 
FREE BOOKLET... 


Written in simple, non-technical language, 
illustrated with helpful pictures and diagrams, 
the free booklet contains everything you need 
to know about both kinds of night pictures— 
snapshots with Photoflood lamps, fast expo- 
sures with Photoflash lamps. (You can use 
Photoflash lamps, each good for one picture, 
if your camera can be set for “‘time.’”’) The 
booklet tells you how to arrange your lights 
;.. how to place your subject... suggests a 
variety of picture opportunities. Get a copy 
at your dealer’s today... Eastman Kodak 
Company, Rochester, N. Y. 
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Tough-bearded men like 


Treet’s sharp edge! Thrifty 
men like Treet’s long-lasting 
keenness! All men agree that 
Treet Single-edge Blades give 
zephyr-comfort shaves. 
Better steel, better sharpen- 
ing, better try them. They’re 


all good—and only 10¢ for 4. 


Treet Safety Razor Corporation 
Newark, New Jersey 


Treet 


T. @. REG. U.S. PAT. OFF. 


BLADES 


FIT GEM AND 
EVER-READY RAZORS 














HELP YOU 


og 


Do Better Work 


HE latest addition to our blueprint list 

is a set of plans for building a new sport 
runabout. The boat is 9 ft. 8 in. long, has a 
43-in. beam, and with even a very small out- 
board motor will plane across smooth water 
at 22 miles an hour. Blueprints, listed as Nos. 
309 and 310, cost only fifty cents. For $1.50 
additional, full-size patterns will be drawn to 
order. 

Our blueprints cover a wide variety of 
projects. If you do not see what you want in 
the partial list below, send a stamped, self- 
addressed envelope for the complete list. 
Tested by experts, our plans will insure your 
workshop success. 












MODELS 
Brig Malek Adhel (20-in. hull; 
frame - and - plank construc- 

" ae ee 1.00 
Civil War Ships Monitor, Merrimac, and 

Hartford (3'4, 5%, and 5% in. long 

PODS RIT OI) 5 BOO crccsscrscsncsicccesseensevamenns 25 
Clipper Ship Great Republic (31%-in. hull), 

C—O eee ees 1.25 
Clipper Ship Sovereign of the Seas (20%- 

ee ee eS een 1.00 
Clipper Ship in a Bottle, 121-122..............:000 .50 
Coast Guard Patrol Boat (20%-in.), 286- 

SUUTIITE  ccdaiisicascataisicsnsinctaiedineennniniiasaienitinniaiines 75 
Cruiser U.S.S. Indianapolis (12-in.), 216.... .25 
Farragut’s Flagship Hartford (33%%-in. 

ae XS ene 
Freighter, Ocean (14-in.), 271 ‘ 
Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
pe OE Se Aeon .25 
H. M. S. Bounty (8'%-in. hull), ae 
Liner—Queen Mary (10%-in.), 28 25 
Liner St. Louis (11-in.), .25 
Louis XV Sedan Chair, .50 
Nourmahal, power yacht (8% Dt 
Oil Tanker (14-in.), 294 .25 
Racing Yacht Seascout (42-i yb 
Roman Galley (19-in.), 138- 139°R nchalmnncdenianti BY 
Sea Witch, Clipper Ship (9%%-in. hull), 219° .25 


Show Boat (14-in.), 

Stagecoach with Horses, 144-145-146-R... 

Toy Motorboat (29-in.), 63-64-R 

Tugboat, Harbor (11%-in.), 284 

U. S. + nnd Preston (31%-in.), 
127 





). 125-126- 





U. S. S. Tuscaloosa (113%%4-in.), 234.. i 

Viking Shin (20%-in.), 61-62. ee : 

Whaler—Wanderer (20'%.in.), 151 to 154.... 1.00 

Winnie Mae, 4-ft. Flying Scale Airplane 
Model, 141-142-143 PEERLESS By 

Yacht Rainbow (7%%-in. “a 7 25 
{ Construction kits are available for) 


(some of these models. See page 18.) 


RADIO SETS 


All- Wave Portable Receiver 














(two tubes, operated by bat- 

: SEE eas .50 
Amateur Short Wave Receiver, 155.. 23 
Amateur Radio Transmitter, 183-184 .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103.. 29 
ee ee 25 
Short-Wave Converter Unit, 137... Py 

FURNITURE 

Child’s Costumer, 179A.......... .25 
Coffee Table, 245A...........cccccccees 25 
Colonial Writing Desk, 21........ 25 

Combination Bench and Tilt-Top Table (no 
MEET. “TED . assnsnapssessecnssnentiaieabeppuscecssansnen 25 
End Table, American ‘Empire, , | 25 
Early American Round-Top Stand, 191A.... .50 
1812 Sewing Cabinet, 178A .......cccccccssccesseeseee .50 
SPRINT! TONG, Bi icncencsccsvensussonncrecesossncseessces .25 
Folding Screens, Four Modernistic, Dcsicicon 25 
















































Gate-Leg Table with Round Top, 24............ 25 
Modernistic Book Ends, Low Stand, and 
ED Ser eee .25 
Queen Anne Dressing Table, Stool, and 
“> aie 75 
Radiator Inclosures, 278A .25 
Reading Tables, Two, 68 .25 
Small Barly Colonial Pine Chest, 308A........ 25 
Smoking Stand, Modern, | ee .25 
Se "| OU eee 25 
SSO eS” 25 
“EODIC, FPOUSEGOE Card, 2IDA ..2000.....crscccccvssssee 25 
Telephone Table and Stool, 18...........:c.cccce00 25 
Tilt-Top Table (turning), 140............c0...00 25 
Treasure Chests (metal bindings), 78............ one 
Wastebasket and Magazine Rack, 296A........ .25 
BOATS 
Canoe, 16-ft. Canvas-Covered 
Kayak, with sail, etc., 192- 
SS REE ea .00 
Combination Boat, 15-ft., for sail, outboard 
motor, Or Oars, 131-132-133-R.........0cc000 1.00 
High-Speed Boat for Small Outboard Mo- 
Bt Se Sl .25 
13-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
i. ff Oe) SS ae .50 
Outboard Racer for Class ‘“‘A” and ‘“B”’ 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
eae rears ofS 
Runabout Sportboat (15% ft. long with de- 
tachable top, seats that fold into 
bunks, etc.; for use with outboard or 
inboard drives), 175-176-177-R..........+ 1.00 
Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
| SS eran See -50 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 









MISCELLANEOUS and TOYS 


Arbor and Garden Gate, 9........ 25 

Block Puzzles (six), 65..........00 25 

Colonial Doll’s House, 72 .25 
Cigarette Holder (in form of three-gun 

— eo eRe 25 
PRPS TROUGS PUPRIUIC, 73 o.sccccceccescscnccsccessecces 25 
Electric Timer or Short-Period Call Clock, 

CS EEE SI Re eae .25 
ee Re ree 25 
Log-Cabin Bird House, 244A.......cccccscccsseseseee 25 
Modernistic Desk Clock; also information 

on oy and etching metal with 

ne 3 | SECA eRe eee 28 
Outdoorsman’s Lightweight Trailer (10-ft. 

long, 4 ft. wide, 4 ft. 9 in. high; 

kitchenette on back), 300-301-R........... yf 
Porch Swing, 4-ft. seat, 10 .. 29 
Projector for Photos and Pictures, ‘259A... .25 
Question-and-Answer Game, 302A...........00 Be 
Simple Jewelry Designs, 298A..........ccccsecceee .25 
Toy Drill Press, Lathe, Saw, etc., 117........ .25 
Toy Fire Engine, Dump Truck, etc., 10%.... <2 
Turned and Inlaid Buffet Set, Bi ccsnssnssens as 
Wooden Picture Frames, 288A .........ccsssssseeee Pt) 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


Street 


City and State.. 
Please print your name 


and address clearly. 
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MOLTEN LEAD FASTENS 
CHISELS IN HANDLES 


| Dabeer instructor of shopwork or home 
mechanic who is bothered with keeping 
| handles on wood chisels and turning tools can 
anchor them securely with melted lead. 
The shank of the tool will first have to 
be notched. I do this on the corner of an old 
emery wheel, which I keep for this purpose. 
Then I drill a hole in the handle equal to the 
largest part of the shank. From the outside of 
the handle, I bore a pouring hole about 3% in. 
in diameter. It is advisable to heat the shank 
somewhat before inserting it in the handle. 
A little soft soap or putty should be put 
around the end of the handle to keep any lead 
from running out. A small funnel of putty 
may be formed around the opening to aid an 
unsteady hand. Put a 3-in. dowel in the 
hole, shape the putty around it, and in re- 
moving the dowel rotate it to form the 
funnel—Epmunp C. HANLEy. 


DRAFTING PRICKER MADE 
FROM CROCHET HOOK 


A BROKEN steel 
crochet hook, if 
sharpened to a point, 
makes an excellent 
pricker for drafting 
use. The flattened 
portion of the handle 
affords a good finger 
grip and also pre- 
vents the tool from 
rolling when laid 
down on a sloping 
drawing board. 





PUNCHES AND CHISELS TEMPERED 
BY COOLING IN DAMP EARTH 


IN REFORGING broken punches or chisels and 
making new ones, the most difficult part of 
the task is tempering them properly. The 
method of judging by the colors is not easy 
unless one is experienced. Another way that 
does not require any skill yet often proves 

| satisfactory has been known to blacksmiths 
for many years, although the average amateur 
has not heard of it. Heat the portion of the 
tool to be tempered to a cherry-red color; then 
quickly carry the tool out of doors and drive 
the heated portion several inches deep into the 
moist ground. When completely cool, re- 
move the tempered tool from the ground and 
polish it. 

This method, however, may not work with 
some special types of steel or if the tool has 
been broken off too far—Gatt M. Foster. 






















HELLO, JUDGE — \j SIR CLEVE -1 THOUGHT 







HELLO, CHUBBINS—/} YOU WERE IN 

ABIT OFA AFRICA! COME IN, PIPE YOUVE BROUGHT] THE MANY TYPES 
SURPRISE, MAN, COME IN! ME, ITS A 

WHAT ? = WHOPPER 
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VE SEEN CHIEFS PIPES TEN FEET LO 


SG 
A REAL ‘TOP-HAT’ PIPE, SO TO SPEAK. 


F NATURALLY IT'S LARGE— IN 
THE DARK CONTINENT 
‘BIGGER’MEANS = & 


‘BETTER’ 
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YOU WOULD HAVE ENJOYED THE 
TIME I DISTRIBUTED PRINCE ALBE! 
TO MY BOYS, JUDGE. OF COURSE 
THEY HAD NEVER SMOKED 
ANYTHING SO TASTY 
MILD AND MELLOW. 
P. A. WAS A SENSATION 
2 $ 


-IN THEIR NATIVE TONGUE, THEY CALLED 
IT'TOBACCO LIKE HONEY FROM STING~ ¥j 


LESS BEES’ ->— 
-AND THATS A MIGHTY FINE 


DESCRIPTION OF COOL-SMOK- 
“ING ‘NO BITE’ 





































































PRN ALBERT) 
FA ‘ 


THIS NO-RISK 
OFFER TAKES 
YOU STRAIGHT 
TO SMOKIN’ 
JOY, MEN! 
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KT MONEY - BACK 
PRINCE Me ANTEE 


NT ? 

20 FRAGRA 

t DONT FIND IT T 
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2 (~ ALBERT. IF 
) PRINCE BA 


’ or PIPE TO 
TASTIE Wit TH R 
















CRIMP CUT 
LONG BURNING PIPE OND 
f rbcinat ON Bi | 





pipefuls of fragrant 
tobacco in every 2-oz. 
tin of Prince Albert 






OUNCE 
Cm 1% 






50 


CRIMP CUT 
PRINCE 
ALBERT 

GIVES YOU A 
NEW SLANT 

ON COOL 

SMOKIN’ 













ALBERT 


THE NATIONAL 
JOY SMOKE 
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Make GOOD Pictures BETTER 
with the Improved Graflex 


ENLARG-OR-PRINTER 


You probably have dozens of fine 












picture that would make sstill 
finer pictures through enlarge- 
ment. Now, through the improved 


Graflex Enlarg-or-Printer, you can 


do this work yourself—right at 
home! Any one can make hand- 
some enlargements easily. And not 


j perfect enlarger, but 
an efficient contact printer and re- 
touching desk as well—almost a 
complete darkroom in itself! Have Py 
your Graflex dealer explain -~ 


its many advanced features. 


SPEED GRAPHIC 


This i 


only is it a 





the most renowned camera 





- fhe in the world! It is used by press 
photographers everywhere because 
of i precision, speed and efficier 

Speed Graphics are capturing 
a great majority of the prizes in a 
portant picture conte If you 
prize-winning picture 
et a Speed Graphi A winner 


Send for FREE Book! 
our fr iustr 


Write today for et ited 
+U- pape ifa ki | Amer 

Graflex Cameras and Acce i¢ l 
the I r-Printe Past 

t poe postcard 

hy r ( le Corp 8) 

P I er, N. ¥ S. A 





FOLMER GRAFLEX CORPORATION 


DEPT. } RiM t 





PRECISION 


INSTRUMENT 


Be modern—own the most advanced type 
of camera—an Argus! 


A real “‘miniature’’—small, compact, a pre- 
cision instrument. Equipped with super- 
speed of f 4.5 anastigmat lens and 
fast, action-stopping shutter (1/25 
to 1/200 sec.). Usesinexpensive 35 
millimeter film—36 exposures in 
one loading. Takes ‘‘candid shots”’ 
—rainy day, night, stage and 
natural color shots. Full line of 
accessories including optical kit, 
microscope adaptor, enlarger and 
projector. 











ARGUS 
ENLARGER Take and sell pictures. Make 
Model E money with an Argus. 
Only $12.50 
= § At all camera 
SS shops or write 
for literature. 
INTERNATIONAL RESEARCH CORPORATION 


134 FOURTH AVE. 


ANN ARBOR, MICHIGAN 
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X-Ray Photo Effects 










NOR any 
raphy there is no limit 
can be done by 


with photographic materials. 
Trying to photograph 


neath a clump of foliage 


happened to notice the interesting de- 
sign caused by the sun’s rays as they 
shone through a leaf from the opposite 
This suggested to me that if the 
sun’s rays could bring out this design 
in such a way, the same effect could be 
obtained by putting the leaf into the 
negative holder in my enlarger and pro- 


side 


jecting a 100-watt light 
through the leaf. 

I immediately collected 
several kinds of leaves and 
insect wings and_ took 
them to my darkroom. My 
first experiment was with an 
oak leaf, which I placed be- 
tween the glass of the neg- 
ative rack of the enlarging 
camera, where the negative 
ordinarily would go. Much 
to my surprise and satis- 
faction, I got the very same 
effect I had seen. 

I then took a sheet of 8 by 
10-in. enlarging paper, bro- 
mide No. 1, which is glossy 
and contrasty, and put it into 
an 8 by 10-in. printing 
frame, focusing the leaf fine 
and sharp, so that it filled 
up the whole paper. The ex- 
posure was then made. 

Soon after the paper was 
put into the developer, a 
faint outline of the leaf be- 


gan to appear. In a short 
time the whole leaf took 
shape, and when properly 


developed the print was put 
into the hypo. I was con- 
vinced then that I had dis- 
covered a new and unique 
photographic effect. 


t 


one interested in photog- 


experimenting 


a cricket be 
one day, I 


what 


Above: The picture 
is made on a glossy, 
contrasty bromide pa- 
per. Right: The leaf 
is placed between the 
glass sheets of 
negative rack. Below: 
Examples of thecount- 
less amazing nature 
studies that can be 
prepared in this way 


the @ 











Obtained by using 


leaves and insect wings 


in an enlarger in place 


of ordinary films 


By LYNWOOD 
M. CHACE 


Noted Nature Photographer 
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HOW TO RETOUCH PHOTOS 


(Continued from page 98) 


the forefinger. For a larger spot, the area 
must be covered by applying the pencil point 
with a light, irregular jiggling motion. Build 
up the correct tone by interlacing the light 
lines, and finally blend once more with the 
stump or forefinger. 

For still larger spots, or for large areas in 
a picture that would look better darkened, 
graphite or carbon may be more evenly ap- 
plied with a stump. Fine scrapings from a 
pencil of the proper type and degree of hard- 
ness are spread out on a piece of cardboard, 
and the stump is charged with them. The 
blackness and freedom from grit should be 
tested on a piece of plain paper before apply- 
ing the stump to the print. 


Fok pictures that will be subjected to much 
handling, and for certain special types of 
paper, spotting colors may be more satis- 
factory. These are opaque water colors ob- 
tainable in black, white, and sepia. 

On black and white prints, black will be 
the only color needed. Used with plain water, 
the color dries with a dull matte finish, and in 
this form matches the matte paper. By adding 
mucilage to the water in varying amounts, it 
may be caused to dry with a degree of gloss 
that will match practically any photographic 
paper. Even ferrotyped paper, the most diffi- 
cult paper to retouch, may be spotted almost 
invisibly by the use of spotting color mixed 





in water containing the correct amount of 
mucilace. 

Clean retouching with spotting color re 
quire that the proper tone be applied at 


once. A white porcelain palette—an ordinary 
luncheon plat ital which your 
color may be spread out in a band that 
ranges, by dilution, from black to light gray, 
makes the selection of the proper tone just 
a matter of quick comparison. 

If you are working on dull paper, use or- 
dinary water for a medium; if on shiny pa- 
per, experiment by adding small amounts of 
mucilage to the water until the color dries 
with a gloss comparable with that of the 
paper. Wet the brush just sufficiently for the 
color to flow. If it is too wet, a spot will 
dry, leaving a dark ring with a light center. 


is ullauie—On 


*TCHING, the removal or toning down of 
dark spots by scraping the emulsion, is 
the most difficult branch of print retouching. 
Patience is perhaps the chief requisite. The 
problem before you is to scrape down gently 
the color-bearing emulsion without damaging 
the surface or the texture of the paper. 

The correct way to hold an etching pen 
is largely a matter of personal preference. In 
the method shown in one of the illustrations, 
good control of the pressure of the blade is 
obtained by scraping with a slight wrist mo- 
tion, sustaining the weight of the hand on 
the side of the thumb. Some photographers 
prefer to hold the etching pen between the 
thumb and forefinger, as one would an ordi- 
nary pen. Regardless of the method used, 
the aim is to limit the etching to the area 
and degree desired, and to avoid cutting into 
the paper. 

The blade should be kept sharp. In use it 
should be held almost at right angles to the 
paper. In order to see exactly what you are 
doing, it is safer to use a magnifying glass 
to inspect the progress. Always scrape lightly, 
so lightly that no single stroke seems to make 
an individual mark. Stop as soon as the spot 





reaches the tone of the surrounding picture. 
If the spot is not large and is on semimatte 
paper, the work will be practically invisible. 
On glossy papers an etched place will stand 
out conspicuously as a dull spot when viewed 
from an angle This dullness may be largely 
overcome by touching the spot with a brush 
dipped in clear mucilage water. 
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Heres what you need 


FOR SLOW CAMERAS FOR FAST CAMERAS 

















TAKE IT... easily with 
G-E MaAzpA Photo Lamps 


WHEN pets or children assume cute 
poses INDOORS, take snapshots of 
them. You don’t need to wait until you 
have a better camera. Most box cameras 
can now take snapshots indoors or at 
night . . thanks to G-E MAZDA 
Photo lamps. 

It’s easy. If you have a box camera or slow 
lens camera, use the largest opening. 
load with supersensitive film and light 
with several G-E MAZDA Photoflood 
lamps No. 2. Twice the light of No. 1 
and three times the life. 50 cents list. 
If your camera has a fast lens—F/6.3 or 
aster—use supersensitive film and G-E 
































It’s easy. See suggestions 
below at the right. 





LOOK FOR en MAZDA Photoflood lamps No. 1.Good 
THE MARK \Z& for dozens of pictures. 25 cents list. 






to get dependable 
light for picture- 


FOR 
PICTURES 
AT NIGHT 


GENERAL (%) ELECTRIC. 
MAZDA PHOTO LAMPS 


Your druggist or camera dealer can 
supply you. 








Put two G-E MAZDA Photoflood lamps in A 
and one in B. Place the lamps at the distances 
indicated in diagram. Tip shades to concentrate 
the light or use inexpensive paper reflectors. 
Then, when ready, click the shutter. FOR 
ACTION SHOTS, use G-E MAZDA Photoflash 
lamps. Each lamp gets one picture. 15 cents list. 



















FREE FOLDER 


Send for ‘How to 
Snap Pictures at 
Night.’’ Write 
Dept. 166, General 
Electric Co., Nela 
Park, Cleveland, O. 
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MAKE TH; 
SHAVE Test 


Men—we've found a way to take all the 
burn and sting out of sHaving. Consider 
these facts: 1—your skin like everybody 
else's) is either oily or . 2—these two 
types of skin need entirelyuifferent shaving 
creams; and Mennen is ithe manufacturer 
who makes them both. nen LatherShave 
is especially made to gilt oly whiskers 
quicker and more compld€cly . . . and to flush 
out oil-clogged pores. @n the other hand, 
Mennen Brushless Shavgis especially made 
for the man with dry skgp; it wilts whiskers 
and at the same time gMds dryness, tight- 
ness and rawness. ; 

You owe it to yoursélf to find out which 
Mennen Cream fits yoap face. Send 10c for 
the Mennen Skin Tefter Kit, containing 
demonstration sizes of § Mennen Products 
—including both Menifen Lather Shave and 
Brushless (as well as Skin Bracer, Skin Balm 
and Talcum for Men), Address Dept. P.S.1, 
The Mennen Compaay, Newark, N. J. 































HOW TO DO DECORATIVE WIRE WORKING 


(Continued from page 95) 
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Drawing wire through a typical commercial drawplate 
with a variety of round, half-round, and square holes 


escapement files can be obtained in round, 
square, triangular, and other shapes. Use 
merely the point of the file for shaping the 
smallest hole; for the next larger hole, sink 
the file a fraction of an inch deeper, and so 
on. Smooth up each one to reduce friction. 
A cone-shape opening is most satisfactory. 

To restore the hardness of the metal, wrap 
the plate with several turns of iron wire, 
then suspend it over a gas flame until it is an 
even red. Immediately plunge it into a pail 
or pan of cold water. To temper, cautiously 
reheat it until the steel takes on a straw- 
yellow color, then again plunge it into water. 
Clean a part of the surface with emery cloth 
to see the color better. 

Special drawing tongs are made for this 
work, but it is satisfactory to use ordinary 
pliers if the mouth is first filed smooth and 
flat. The end of the wire to be drawn must 
be filed to a point, and the whole wire should 
be well oiled. 

By drawing it through succeedingly small- 
er holes, the wire will become springy. Care 
must be used to avoid injury in case the end 
springs back after leaving a hole. The springi- 
ness indicates that the wire requires anneal- 
ing. Short lengths can be annealed by 
drawing them slowly through a gas flame, 
allowing them to become red. To anneal con- 
siderable lengths, it is best to make the wire 
into a coil and suspend it over the flame with 
a piece of iron wire. A short dip in nitric 
acid will remove the coating of black oxide, 
but this need not be done until the wire is of 
the size wanted. 

Annealing is necessary before twisting, 
which is the method used to make the wire 
decorative. While the wire or a combination 


of two or more wires could be twisted by 
hand, a more practical way is to use a lathe 
with a hollow headstock spindle. 
a 1-in 


First cut 
thick wood disk, drill a hole through 








the center, and then screw it to a 
faceplate with a center hole so any 
length wire can pass through. To the 
face of the disk, screw a C-clamp so 
that the jaws meet at the center of 
the hole. Cut a slot in the knurled 
screw head of the clamp to enable 
it to be tightened with a screw driv- 
er. A further refinement is to attach 
a strip of light spring brass to the 
headstock bearing case so as to en- 
gage a pin driven into the back of 
the wood disk, near the edge. This 
will cause an audible click so that 
the turns may readily be counted. 
In twisting the wire, it is merely 
gripped with the C-clamp as illus- 
trated, and the other end seized 
with pliers. The lathe must be op- 
erated by hand, and an easy way is 
merely to pull the belt downward. 

In addition to changing the shape 
of wires for decorative purposes, the 
drawplate has another very important use in 
every workshop—it makes unnecessary the 
stocking of a large assortment of wire in the 
different gauges. If you require a piece of 
fine copper wire, for instance, there is no 
need to grope in the junk box or rush to the 
nearest hardware store and‘purchase a spool. 
Merely clean the insulation from 1 ft. of 
common electric wire, pass it through the 
drawplate a few times, and you will have 
from 10 to 20 ft. of wire of the exact size 
required for any particular job. 


Many decorative novelties may be con- 
structed at low cost by using twisted wire. If 
you would like additional articles to be pre- 
pared on this subject and published in future 
issues, please send a post card to the Home 
Workshop Department. 


FeO At AAAM AAA 





Square wire twisted, passed through square 
drawplate hole same, passed through 
round hole . . . square wires twisted together 

twisted, wound on wire, and removed 





through 
with 
. twisted, then wound 
with square twisted wire. Left: Annealing 
a coil of wire to soften it before twisting 


Half-round wire twisted, drawn 
round hole . . . with loose twist... 
twists alternating . 
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Shipshape Home 
Ideas for APRIL 


WirH the coming of spring, there are 
many odd jobs to be done about the 
home. A few suggestions for April fol- 
low: 

Replace broken or decayed porch steps 
and railings. 

Calcimine ceilings. 

Build breakfast nook. 

Repair or replace gutters, leaders, and 
flashings. 

Enlarge existing garage for an extra car 
or build new garage, if needed. 

Examine screens. Mend holes, paint 
frames and mesh also, if made of wire 
that will rust. 

Build bird houses, window boxes, trel- 
lises, and other outdoor accessories. 
Modernize existing bathroom with new 
wall treatments, flooring, fixtures, 

medicine cabinet, and the like. 















ABSORBENT 
COTTON 
\ 


WATER GLASS 


MANGANESE @ SCLINICAL 
DIOXIDE PASTE ==\|___—S&s THERMOMETER 


RELETTERING CLINICAL 
THERMOMETERS 


CLINICAL or laboratory-type thermometers 
can be relettered to read legibly by filling in 
the engraved numbers and marks with water 
glass and manganese dioxide, or even char- 
coal. It is best to grind the two together in a 
mortar to make a paste. With a pledget of ab- 
sorbent cotton, swab the pasty pigment across 
the thermometer and wipe off the excess with 
a clean pledget of cotton. Allow to dry over- 
night.—R. W. 


IMPROVISED TURNBUCKLE 
HAS LONG TAKE-UP 


PADLOCK A 


— STAPLES 





Two common padlock staples clamped to- 
gether with long threaded bolts can be used 
as shown to serve as a turnbuckle. If the bolts 
are long enough, the wire can be taken up 
more than with the ordinary turnbuckle. 


SAILS FOR SHIP MODELS 


Many ship model builders have a hard time 
finding cloth that is sufficiently fine to use as 
sails on an accurately detailed model. I have 
found that ordinary draftsman’s tracing cloth, 
with the stiffening ingredient boiled out, is 
excellent. Being thin and closely woven, it 
looks like real sailcloth “scaled down.” New 
tracing cloth can be used, but it will be found 
just as satisfactory to use old tracings, as the 
ink will wash away with the filler. It should 
be lightly starched and ironed before being 
cut to size.—H. V. L. 
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“How | Reformed an Outlaw Pipe’ 


by ROYAL N. WEST 
“MOUNTIE’’ 


“It was a bad pipe — 


wanted, for 
tongue bu rning” 








“But we know how to 
m handle them” 
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You too, can be a Pipe-[amer 


THIS EASY, INEXPENSIVE WAY!  Burley—aged-in-nood to make a 
blissful blend of rich flavor and cool 
smoothness, with never a bit of 
bite! Apply at any tobacconist’s for 
this old reliable pipe-pacifier—at the 
astonishing price of only a dime! 
(Rolls swell cigarettes, too.) 


If a bad-acting pipe is ‘‘putting the 
heat’’ on your tongue, here’s how to 
cool it, quick! Even reckless young 
pipes become law-abiding, when fed 
on Union Leader. It’s the soothing 
effect of that fine, selected Kentucky 


UNION 
LEADER 


IOS 





Copyright, 1937,by 
P. Lorillard Co., Inc. 





FOR PIPE 
AND 


CIGARETTE 
THE GREAT 
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BETTY SURE IS RIGHT! 
...THE BLADE THAT 
MATCHES MY RAZOR 
DOES GIVE QUICKER, 
SMOOTHER SHAVES! 





THATS BECAUSE 
WE WERE 
MADE FOR 
EACH OTHER 








Here’s Why Shaves 
are Velvet-Smooth 


when you use the blade 
that was made for your razor 
\ EN are amazed to discover how much 
t pleasanter shaving is when they use 

a Gillette Blade in their Gillette Razor. 
If you could visit the Gillette factory, 


you would understand the reason. Here 
millions of dollars’ worth of exclusive 





equipment is used to produce this world- 
famous shaving combination. You would 
marvel at the precision with which razor 
and blade are matched. Every step in their 
manufacture is designed to make them 
function smoothly as a unit. 


Enjoy Germ-Free Shaves 
Furthermore, to insure perfect shaving 
cleanliness, every blade is sprayed with 
a special antiseptic before it is firmly se- 
cured in its sanitary waxed wrapper. Thus, 
Gillette Blades reach you absolutely germ- 
free—sterile as a surgical instrument. 

This extraordinary care in manufacture, 
plus the perfect teamwork of razor and 
blade, is the real secret of the smooth shaves 
you get when you use the Gillette Blade 
in your Gillette Razor. Buy a package 
today. Slip one into your Gillette Razor 
tomorrow and see why millions of men 
insist on an “All-Gillette” shave! 
Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by name? 

Smile and sing with Milton Berle and other 

stars on Gillette's “Original Community 


Sing” radio program —CBS Network— Coast 
to Coast— Sunday nights—10 P. M.,,E. S. T. 





Gillette Blades 


Precision-made for the Gillette Razor 











PAPER CEILING HIDES 
JOISTS IN CELLAR 


Heavy building paper, also known as sheath- 
ing or insulating paper, makes a_ practical 
and economical covering for a cellar ceiling. 
The best paper for this use is the type weigh- 
ing forty pounds to the roll, which is about 
1/16 in. thick, 3 ft. 6 in. wide, covers 500 sq. 
ft., and costs about $1.60. 

The paper is applied to the ceiling in the 
direction opposite to the way the joists run. 
Pull the paper tight across the joists and nail 
in place with large-head, long-shank, carpet 
tacks. There is no danger of the tack heads’ 
cutting through and allowing a sag to de- 
velop because the paper is so tough, although 
large tin washers may be used beneath the 
tack heads if desired. Tack %-in. half-round 
molding on to cover the overlapped joints of 
the paper 

It is easy to make a neat, tight job with 
this paper because it can be cut to fit around 
piping and similar obstacles. A method of 
hanging pipes from the ceiling is shown in the 
sketches, and wherever pipes may be sus- 
pended in this way, it will not be necessary 
to cut the paper. 

A coating of shellac or varnish will prevent 
moisture absorption and makes a base for 
any finishing coat of paint desired. A ceiling 
of this paper, although not, of course, com- 
parable to a high-grade wall board, costs 
very little, will last many years, and adds 
considerably to the neatness of the cellar. It 
gives a more finished appearance.—L, N. O. 









HALF-ROUND 
MOLDING 














NEW CEILING MADE WITH 40-LB 
BUILDING PAPER 
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“pep PIPES FROM CEILING 


VILL 


ING PAPERZ 


How the heavy paper is stretched over the 
ceiling and the joints covered with molding 


CLEANING LONG GLASS TUBES 


WHEN cleaning long glass tubes with pipe 
cleaners, tie a string to each end and insert 
the string through the tube by means of a 
small weight. This enables you to pull the 
cleaner back and forth—Lro GAUDETTE. 











DEVELOP é a AD 


- 
Save money and have fun developing, print- 
ing your own pictures — for fun or profit! No 
experience n . Everything included in 
Central’s professional Dark Room Outfit. 


“COMPLETE 
T 

A525 Value spECIAL afta 
Send us only $1.95 money order 
for the professional outfit ( pic- 
tured here) including electric 
ruby lamp, developing and fix- 
ing trays, chemicals, photograph paper, com- 
lete directions — eve ing needed. Or sent 
5.0. D. $1.95 plus gos ge. Unless pei 
return outfit within 10 days and your. 
' be refunded! Order today—s print- 
ing your pictures right away! WRITE for Free gain 
Book of |, caren and Supplies. 


CENTRAL Camera Co, (Est. 1899) 230S. Wabash, Dept. S-4, Chicago 


NEW SCREW FEED LATHE 


METAL TURNING LATHE WITH LONGITUDINAL SCREW FEED 
No. 355-6x18”’ 



















Length overall 30”. Machined semi-V 
- ways Threaded hollow spindle No. 0 | 
MORSE TAPER CENTERS. BRONZE TAPERED 


TAKE-UP BEARING. %” tailstock set-over. Compound 
carriage travels on semi-V ways gibbed for take-up. In- 
cluded: Two 60° centers, tool post assembly and 4” face 
plate.—3” four jaw chuck $3.50; 4” chuck $4.50; Chuck 


Send $2.00 with order, balance C.O.D. 
FREE—32 page catalog. 


bushing 50 cents. 
Shipping weight 30 Ibs. 





BALKO ELECTRIC MOTOR & SUPPLY COMPANY 
pt. C-4 10 S. Cli i 


De . Clinton St. Chicago, Il. 















Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
15¢ (coin) for new illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits 
A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich. 


* BUILDERS 

















ae *BUYERS 
Send 25c today 
for this big 60-page mee {x ow A ERS 
inftor- 


full of valuable 
mation, ideas and suggestions for trailer buyers, 
builders and users. Tells how to build Tops, Beds, 
Cabinets, ete. All about Electric Light and Water 
Systems, Floor Plans, etc. Catalog of parts and 
equipment includes hag § me or you want—Axles, 
Hitches, Pumps, Stoves, Lights, Windows, Sinks, 
Toilets, Mattresses—over 200 items exclusively 
for building and equipping a trailer. Rush 25c 
coin) today—satisfaction positively guaranteed. 


TRAILER SUPPLY CO., Box 438-8, WAUSAU, WIS. 









You'll learn morequick- 
ly and easily to play a 
P-A Sax, Trumpet, Clar- 
inet, or Trombone, be- 
cause P-As are easier to 
blow and have such 
beautiful tone. Thou- § 
sands in use. Strongest 
guarantee backed by old, 
reliable manufacturer. 
Moderate prices. Home 
trial. Easyterms. See 
your music dealer or 
write for beautiful 
free book. 1248A 
PAN-AMERICAN 


404 P-A Bidg., Elkhart , ind. SY sp 





NEw — VENTION 
pBUTo i= Oil Changing 


Sensation of Chicago Auto Show U. S. Bu- 
reau of Stand- 





Now—with the simple attachment of the new, ane- 
amazing RE-CLAIMO OIL REFINER to old [tds Says:"Oil 
or new motors, the expense of oil changing is |#ees"OTwear 
ended forever! Replaces obsolete oil filters. cut mechani- 
Keeps oil clean and free from DIRT, WATER, |&ly and may 


be used over 
and over again 
after reciaim- 
ing.” 


DILUTION and ACID se Oil - Wise 
write at once for FREE startling oil facts 
(Distributors Wanted) 

S$. SCHWALGE CO., 2306 WN. Western Ave., Chicago, til. 
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CUT ME OUT — 


Cut me out, paste me on a postcard and mail to Popular 


Science, Desk 17, 353 Fourth Ave., New York, N. Y. I'll 
bring you complete supplies and instructions on how to 
make easily several dollars a week in your spare time. 


POPULAR SCIENCE MONTHLY 
















































| INTERCHANGEABLE DISKS 
ARE AID IN SANDING 


UICK-CHANGING sanding disks are 
<4 easily made as shown to provide coarse 
and fine grades of sandpaper at a moment’s 
notice. Turn a 34-in. thick hardwood disk just 
large enough to take an ordinary sheet of sand- 


3, HARDWOOD 
FACEPLATE ie 


3/, MACHINE BOLT, 
COUNTERSUNK 









SANDPAPER 
ie 


Each grade of sandpaper is cemented to a sep- 
arate hardwood disk, which is fitted with 
two bolts for fastening it to the faceplate 


paper. Bore two holes in the faceplate and 
corresponding holes in each disk. Cut square 


of the machine bolts flush with the surface. 
The bolts should be 3/16 or % in. and just 
long enough to extend through the faceplate 
for a nut.—B. O. Moopy. 


CLIP GUIDES PEN POINT 
WHEN RULING LINES 


T IS often necessary to 

rule a large number of 
heavy lines with ink so 
that they are clear-cut 
and do not waver. If 
a special ball-pointed 
lettering pen is used in 
a regular penholder fit- 
ted with the attach- 
ment illustrated, a little 
practice will enable 
even an amateur drafts- 
man to rule borders 
rapidly and smoothly. 

Obtain a pocket clip 
of the type used on 
pencils. Remove the 
tab with the small ball 
at the end and, after 
cleaning the metal thoroughly, solder in its 
place a piece of 3/32-in. diameter brass. This 
rod should be about 3 in. long and project 
from one end of the clip 14% in. Round the 
projecting end to a half-ball shape. When in- 
serting the pen in the holder, push it in until 
the rounded end of the rod and the tip of the 
pen project the same distance. With the rod 





SOLDER. 


* resting against the edge of the rule, a clean 


line may be drawn without blotting—J. H. 


MAKING MAGAZINE RACKS 
THAT WON’T HOLD DUST 


Even the humble magazine rack may be 
improved, much to the gratification of the 
neat housekeeper, by making the bottom of 
dowels, instead of the dust-catching solid 
bottom usually employed. Dowels of %4- or 


in. apart. 

If the side and center pieces of the rack are 
all to stand vertical, as in some designs, fasten 
them together temporarily with brads and 
drill them all at once, thus insuring that the 
holes will line up. If slanting sides are de- 
sired for the rack, block the pieces at the 
correct relative angle while drilling them. 
Cover the exposed ends of the dowels with 
strips of molding —CLINTON F. BLAKE. 
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holes in the disk for countersinking the heads | 
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| 





5/16-in. stock may be used, spaced 1 or 1% | 
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Sale * 


ANp UNUSUAL FACS ABOUT PAINT 


MORE THAN 3,200 RAW MATERIALS 
GATHERED FROM ALL PARTS 
OF THE WORLD ARE USED IN THE 
MANUFACTURE OF 
PITTSBURGH PAINTS. 


ely 







M) 


6 LABORATOBIES, 
EACH WITH A DISTINCT PURPOSE, CONTROL THE QUALITY 
AND UNIFORMITY OF 
PITTSBURGH PAINTS. 





WIADES AND TONES OF COLOR ARE 

CONTROLLED AND STANDARDIZED AT | far 
PITTSBURGH PAINT FACTORIES THROUGH ANCIEAVT 

THE USE OF THE ELECTRIC EYE. EGYPTIAN PAINT-MAKERS 
PRODUCED A MAGNIFICENT BLUE 
BY GRINDING LAPIS LAZULI, 
A SEMI-PRECIOUS MINERAL 
OF GEM-LIKE PROPERTIES. 





HERE'S a custom-made Pittsburgh 

Paint for every finishing job. 
Only scientific formulas are used. 
Every manufacturing process is con- 
trolled by laboratory methods. To 
refinish a room in one day you need: 
Wallhide for walls and ceilings. 
Waterspar Varnish and Enamel for 
woodwork and furniture. Florhide 
for old painted floors and worn 
linoleum. Pay for painting on easy 
terms, if you wish. See classified 
‘phone book for nearest Pitts- 
burgh dealer. Ask for Pittsburgh 
Paints and get the finest, longest- 
wearing finishes that money can buy. 


wet | PITTSBURGH ) Coy 


1¥) 
aitiS® MAKES PAINTS 
FOR DIVERS’ HELMETS AND 
STRATOSPHERE BALLOONS. 














WALLHIDE * FLORHIDE *« WATERSPAR * SUN-PROOF 
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The Disston Brand 
On Your Saw 


means the finest value obtainable. Your dealer 
can supply a Disston Saw or a Keystone Saw 
Made-by-Disston, at price you want to pay. 


D3200 
1. 
sston\ /Delune 


OME WORKSHOP 
IBINATION SA’ 


RY DISSTOW 4 SOmS Cy 
WAOtPray 





You will take life’s-time satisfaction 
and pride in ownership of a Disston De 
Luxe—finest home workshop saw made. 


De Luxe Cross-Cut — Rip — Combination 
6''(14" hole), $2.40 8" 14", 54", 34“ hole), $3.20 
7’*(16" hole),$2.80 10° (5%, hole) . . $4.05 


De Luxe Hollow Ground Combination 
6" ¢ 4" hole), $3.90 8°’ (1 6". 54", 4% ** hole), $4.90 
*(16" hole), $4.40 10° (5&%"" $6.20 


9 var 
»% hole) . . 


2 
- 


“KEYSTONE 
HOME WORKSHOP 
! Saw 


ap a 





In Keystone Made-by-Disston Cir- 
cular Saws, very little money buys a 
blade you can depend on for good work. 


Keystone Cross -Cut— Rip — Combination 
6" (14"hole),$1.20 8" (14, 84", 34“ hole), $1.60 


7’ (15 hole),$1.40 10°¢ (hole) . . $2.00 


Keystone Hollow Ground Combination 
6°'( 19" hole), $3.00 8° (14"", 54", 44" hole), $4.00 
7 hole), $3.50 . $5.00 


“(le 10" (54 » 34“ hole) ‘ 


Mary eas 





Disston steel gives toughness that 
holds a keen edge...takes temper and 
tension that makes the saw seem alive. 
Disston taper grinding and Disston 
balance make a saw free running and 
sawing easy on hand and arm, 

$3.25 for Disston D-8, skew back, “‘The Saw 
Most Carpenters Use’’. $2.90 for Disston D-7 
straight back. $3.60 for Disston D-23 — Light- 


weight, straight back, 















ft oS. PACE MAKER. 
fo Sreesred gee 
al db gt 

Path ae othe 


See also Keystone Made-by-Disston Hand Saw. 


Skew back and straight, Cross-cut and rip. 
Price, 95c, $1.10, and up. K-3 “Pacemaker”, 
skew back, full 26° blade . , $1.35 


In Canada, prices slightly higher 
How to Choose and Use Saws— answered 
in Disston “Saw, Tool and File Manual”’. 


ey, COU PON----- 
1s, 4 


For free copy of Saw Manual, mail to: 


slay / HENRY DISSTON & SONS, INC, 
MAN, 410 Tacony, Philadelphia, U. S. A. 
Name 
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HEN a screw which should be a free 

fit in a nut enters both sides of a nut 
the same distance before grabbing, a lead 
error is indicated—not an oversize or ta- 
pered thread. A narrower nut is the rem- 
edy. 


Check your micrometers for size with the 





spindle in three different positions, namely 
0, 8, and 17 incident to longitudinal line on 
barrel. The reason is that the anvil and 
spindle end may be parallel at 0, but both 
may be out of square with the direction of 
traverse of the spindle. 

The sides of metal-cutting saws converge 
toward the mounting hole. For that reason, 
it is necessary, when mounting on arbor, to 
use collars of equal diameters adjacent to 
such saws to avoid springing them saucer- 
wise. 

When removing taper pins, file the small 
end of the pin flat and use a drive punch 
that is in good condition. The pin should | 
move at the first impact to avoid “swell- 
ing” it in the hole and making removal im- 
possible. 

To prevent long cylindrical parts from 
warping when being hardened, place a thin 
piece of sheet metal on the surface of the 
quenching bath. The sheet metal should, of 
course, contain a hole large enough to ac- 
commodate the piece to be hardened when 
inserted endwise. The sheet metal keeps 
air bubbles from forming on the surface of 
the bath adjacent to the work. 


In riveting countersunk-head rivets, heavy 
blows should be used to prevent surface 
hardening before. the head is properly 
formed and the hole filled. If the nature of 
the work prohibits heavy hammer blows, 
use a greater number of rivets of a smaller | 
diameter. 





1 ball bearing of the proper size, if 
pushed through an undersize hole, will 
burnish and size the hole. 


. . . 


In constructing jigs and holding devices 
for use in drilling work, always make proper 
provisions for burrs thrown up by the drill 
in order that the work can readily be re- 
moved from the device. 


Keep a flathead screw of each size in your 
tool box for use as a countersink gauge for 
occasional jobs. 

A suitable flux for use in soldering steel 
is made by pulverizing together one part of 
sal amoniac and ten parts of borax and 
fusing until clear. When solidified, pul- 
verize to a powder. 

For rapid turning of small diameters in 
the lathe, don’t overlook the possibilities 
of hollow mills held in the tailstock. 















OIL WISE 





WERK’ 


These wise old birds 
Give sage advice. 
They want to help 
You lower the price 
You pay for transportation. 
Your car will show 
New pep and dash; 
Gas— oil—repairs 
Will cost less cash 
With Pennzoil lubrication. 











BOICE-CRANE 
“Tilt-Arbor” 


SAW 


NEW 


10” Blade 













New Improved 1937 
TILTING-@-ArBoR Saw 





Tilting-Arbor ‘‘sawing’’ continues to 
thrill thousands of men who have bought Boice-Crane 
Saws. Sawing the most difficult joints on the longest stock 
has been ‘‘sport’’—not a baffling problem. They hardly 
know what work spoilage is. But even such super-per- 
formance is shaded by this great, new, vastly improved 
Boice-Crane Tilting-Arbor Saw, Be sure it’s a BOICE- 
CRANE 


New Mammoth Capacity 
All-Purpose Belt Sander 


Don’t make the mistake of 
wasting hard earned $$$ on a 
small impractical sander. You 
need this new, improved B-C 





that will handle ALL your 
sanding—not just the smallest 
pieces 


A Few Dollars Buys This 
Perfect Wet Tool Grinder 
The new wet grinder shown is the best 
there is for hand tools, plane bits, etc. 
Saves tools—gives keenest edge. Only 
$9.00 complete with countershaft. 

Big New Catalog—Get Your Copy 
40 pages. hundreds of illustrations of new tools, 
features and uses. Sent FREE to woodworkers 


BOICE-CRANE COMPANY 


Dept. P.S. 4M Toledo, O. 
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NEWS OF GUILD CLUBS 


(Continued from page 94) 


tions in the following catagories: Mr. Max- 
well, drafting and designing; Mr. Wagner, 
model boats and overlaying; Mr. Brasholz, 
painting; W. Gast, whittling; Ludwig 
Fahrenwald, metal working; Peter Herbert, 
puppets; Earl Peek, Lester Wise, and Jack 
Zoller, jig-sawing. 

Construction of a model railroad layout 
is HO gauge has been started by the Society 
of Model Engineers of Ottawa, Ontario. A. 
French is chairman of the project, assisted by 
G. B. O’Connor. Informal meetings are held 
at the members’ workshops, where various 
problems are discussed. 

J. L. Jacques is building a steam loco- 
motive of the 14-in. scale Northern type, and 
R. Huard is at work on a 34-in. scale Hudson 
type. Both these engines should be running 
under their own power by the end of this 


month. Stationary engines have been com- - 


pleted by J. Stringer and W. J. Harding. Mr. 
French and A. P. Abolit have made models of 


engines and lawn ornaments. B. G. Birchall * 


and W. Birchall have completed a coach that 
took two years to make. These two men 
also go in for model ships. 

Interest in model railways seems to be on 
the increase in Canada so the Rev. D. H. 
McVicar, a member of the society, plans to 
start a club at Buckingham, his home town. 

Inlaid pictures is the topic that the Pro- 


gram Service Bureau of the Guild has ' 


selected for clubs to study and discuss during 
April. A complete demonstration has been 
worked out showing how easy it is to make 
pictures and designs from wood veneers. The 
February program feature—a crossword puz- 


zle composed largely of shop terms—appears * 


elsewhere in this issue. The topic for March 
was house repairs. 

The new officers of the Club des Artisans 
Amateurs, Trois Rivieres, P. Q., Canada, 
come from all walks of life. The president, 
G. E. Richard, owns a dry-goods store; Dr. 
J. D. Paquin, vice president, is a dentist; 
Secretary-Treasurer J. Henri Dubé is a paper 
finisher. The directors are Jean Marie Bu- 
reau, lawyer; Emile Jean, newspaper man- 
ager; Jules Derome, assurance manager, and 
Salvatore O. Balleux, paper finisher. Through 
the courtesy of the city, the club now meets 
in a large hall, which is being equipped with 
tools and machinery. 

Charles Bessette talked on finishing and 
Frank Murnane demonstrated joint cutting 
on the power saw at a recent meeting of the 
Spindle City Homecraft Club, Cohoes, N.Y. 
. . . The Queen City Craftsman Club of 
Cincinnati, Ohio, has moved into new work- 
shop headquarters furnished by the city’s 
Recreation Commission . . . Officers of the 
Bison Homeworkshop Guild of Buffalo, 
N. Y., for 1937 are Harold N. Salhoff, presi- 
dent ; Herman W. Lorenz, secretary-treasurer ; 
Fred Paul and Arthur Harding, board of 
governors. Toys were distributed to needy 
children at Christmas . . . The Mansfield 
(Mo.) Homeworkshop Club purchases lum- 
ber in large quantities in order to obtain bet- 
ter prices for the members . . . The Coulee 
Dam (Wash.) Homeworkshop Club has 
postponed its exhibition until later this 
spring ...A dinner at the home of W. G. 
Sweeney marked the first anniversary of the 
Fall River (Mass.) Homecraft Club. 

The Seattle (Wash.) Homeworkshop Club 
has acquired a complete woodworking and 
metal-working shop where members can work 
every evening ... A large bird house was 
erected by the Crookston (Minn.) Home- 
craft Club in a local park . . . Don Bennett, 
model airplane designer and builder, dis- 
played his latest model at a recent meeting 
of the Bartlesville (Okla.) Homeworkshop 
Club. The attendance prize of a matched 
dresser front was (Continued on page 110) 








All over the United States, in well equipped shops in 





The Passing of 
The Whittler 











their homes, intelligent craftsmen are doing difficult jobs, 


showing rare skill with good tools. 
What a difference from the time when men whittled 


aimlessly to pass the time away. 


Helping home craftsmen everywhere are Nicholson Files. 
Their modern tooth construction makes possible: faster 
filing, better filing, more economical filing. 


These files— 
Mill Bastard . . . 
Slim Taper . . . 
Extra Slim Taper . 
Round Bastard . . 
Warding Bastard . 
Flat Bastard . . .. 


6” 
5” 
4 V/> ” 
6” 
9 
6” 


8” 10” 
52” 6” 
5” 5I/,” 
8” 10” 
6” 8” 
8” 10” 


are an indispensable part of your home equipment. Let 


your hardware store or supply dealer take care of your 
needs. Nicholson File Company, Providence, R. I., U.S. A. 
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A FILE FOR EVERY PURPOSE 
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RADIO BUILDERS 


Send for the new Spring 


19387 ALLIED Radio 

(utalog 156 pages 

packed with Everything 

in Rad of interest to 

every Radio Builder and 

Amateur Write for 

MREE parts lists for any Popular Science circuit 

Simple S-W set; Metal Tube Receiver; Picnic Port 

able Wrist Wateh Radio: Portable S-W > X-mitter 

6-in-1 Wave Trap: Midget All-Wave set seginners 
All-Wave set: Arm-Chair Radio, ets \lso—see pages 
2 » of the ALLIED Catalog for other new, low- 


12-4 





OVER 10,000 





The new ALLIED Cata 
log includes more than 
10.000 radio parts for 
building or repairing 
any radio circuit 
Whether you are eX 
perimenting, construct 
ne or r istructing 
ou'll achieve best re 
ilts by using ALLIED 
approved standard 
part Make ALLIED 
Radio Varts Head 
wirter our single depe 
nal ‘ l radio equip ! 


50 NEW KNIGHT RADIOS 


! Wt 


ind purpose 
FASTEST SERVICE 
LOWEST PRICES 
! ‘en “ and 


t } 
ALLIED Rad 






833 W. Jackson Bivd., Dept. 7-D 
j Chicago, Ill. j 
Ru v¥ Spring 1987 ALLIED 
Ku (a | 
| 1 me FREE parts list for | 
[siren 
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NEWS OF GUILD CLUBS 
(Continued from page 109) 


won by George Murphy . . . New officers of 
the Homeworkshop Club of Mason City, 
Iowa, are John R. Conaway, president; Max 
Minott, vice president; Leon C. Thomas, 
treasurer, and Max Boyd, secretary ...A 
canoe within a cage whittled out of one 
piece of soft pine by Ted Jendrzejczak won 
first prize in the “Whittling Night” program 
of the Buffalo (N. Y.) Homeworkshop Club. 
Chester Dy! demonstrated wood finishing at 
another meeting. 

W. W. Cranford, first president of the 
LaGrange (JI1.) Homeworkshop Club, who 
has moved to Detroit, was presented with a 
toolmaker’s square and a gimlet, and Roger 
Wilson, outgoing president, with an oilstone 
and pair of pliers at the club’s third anni- 
versary. Dr. R. T. Mathews is the new 
president. 

By charging a small fee, the Fargo (N. D.) 
Homecraft Guild has built up a large library 





Window display of some of the projects auc- 


tioned off by the club in Jacksonville, Fla. 
of home workshop books, which members 
may borrow. The club’s main project last 


year was the installation of a shop for boys 
at the North Dakota Children’s Home, Fargo. 
Officers for this year are O. M. Mickelson, 
president; Art Malme, vice president; John 
C. Pollock, secretary-treasurer; Gunnar Hel- 
land, librarian; Chris Sorenson, O. M. Eide, 
and D. O. Hazeldahl, governors. 

The Sunset Social and Hobby Club of 
Brooklyn, N. Y., began the year with a 
large party. James Arnish is making a metal 
bench to hold a lathe the club is obtaining. 
Ivan Finnberg is building photographic equip- 
ment. Robert Hasselo is designing his own 
as model airplane. 

New officers of the Brunswick (Me.) 
Homeworkshop Club are J. G. Russell, presi- 
dent; S. N. Francis, vice president; W. A. 
Duquette, secretary-treasurer. On the board 
of governors are Ralph Derby, Benjamin Bur- 
bank, Earle Small, Clifton Smith, and the 
officers ... L. C. Montgomery, manual train- 
ing and mechanical drawing instructor at the 
Abbot School, took the Home Crafters 
of Elgin, Jll., on an inspection tour 


new 


‘lub 


recently. Moving pictures on book binding 
and termites were shown. Julian R. Gromer 
and Werner M. Lienert are constructing 


model power boats, which they hope to en- 
ter in a national competition Through 
the codperation of the machine-shop teacher 
istside High School, the Columbus Home- 
workshop Club of Paterson, N. J., has made 
own saw tables and bench grinders : 
Sixty wooden monkeys were made by the 
Racine (Wisc.) Homeworkshop Club and 
turned over to the Boy Scouts for distribu- 
tion to poor children Bernard McKain 
demonstrated woodworking on the lathe at 
the Portland (Ore.) Homeworkshop Club 
recently. The local electric company has of- 
fered the of its windows for the club’s 


for 
exhibition (Continued on page 111) 
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UNCRACKABLE CEILINGS 
of lasting charm 


see. | 
























































































Cleanly and easily applied 
right over cracked plaster 


Look up at your ceilings! If they’re cracked 
and unsightly, Upsonize! 


The light-weight panels go up quickly, easily 
right over present walls and ceilings, if level 
Your carpenter (or yourself, if you’re so in- 
clined) can do the job with little muss and dirt 


Upson Stabilized Board is ready-primed, re- 
ducing painting costs 20% to 30%. Its surface 
is smooth, fuzzless ... unlike that of rough, 
makeshift wallboards. 

Walls and ceilings reflect the personality of 
your home. Give them the character they 
should possess! Write today for free samples 
and the name of your nearest Upson Dealer. 


The Upson Co, 194 Upson Pt., Lockport, N.Y. 








UPSON 24“BOARD 


THE DEPENDABLE BOARD WITH 
THE FAMOUS BLUE-CENTER 


UNSIGHTLY 
WALLS 


MADE GOOD AS NEW 















You can easily 
repair holes in 
walls with Rut- 
land Patching 
Plaster. Any- 
one can make 
a perfect job 
with Rutland. 
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NEWS OF GUILD CLUBS 


(Continued from page 110) 


Because of increased interest, the North Shore 
Craftsman Club of Waukegan, III., is hold- 
ing two meetings a week in the club work- 
shop, which is equipped with tools, machines, 
and two workbenches. New officers are C. W. 
Clark, president; Charles Crapo, first vice 
president; A. E. Zell, second vice president ; 
William Graf, secretary; Charles Stone, treas- 


urer. 


hibition opens March 19. 


ware store window 


A field day, an exhibition, and demonstra- 
tions are among the events scheduled for this 
spring by the Dover (N. H.) Homecraft 
Club. Work on Christmas toys will be ex- 
tended over the entire year. All the officers 


were reélected for 1937 . . . The largest club 
in the Guild is the Homecraft Club of 
Pittsburgh, Pa., with 343 members. . . Of- 


ficers of the Capital Homecraft Club of 
Washington, D. C., are Edgar W. Parks, 
president ; William Howard Galbraith, treas- 
urer; Ellsworth D. Jones, secretary ... At 
the annual meeting of the Peekskill (N. Y.) 
Homeworkshop Club the following were 
elected: Henry Keller, president; Herman 
MacPeek, vice president; Lester D. Jessup, 
secretary; George C. Court, treasurer; Don- 
ald Kilmer, librarian; Edward Kurzhals, 
Thomas Monteleone, and Dr. Edson R. 
Brewer, board of governors. The annual ex- 


Edward Gosselin has been elected president 
of the Ware (Mass.) Homeworkshop Club; 
D. C. Milligan, secretary-treasurer; Rudolph 
Bouvier, librarian. Mr. Gosselin exhibited 
models of the U. S. battleship Texas and Far- 
ragut’s flagship Hartford, which he had made 
from PopuULAR SCIENCE MONTHLY plans. . . 
An exhibition was held recently by the Win- 
field (Kan.) Homeworkshop Club in a hard- 





WRITE FOR INFORMATION 
ON ORGANIZING A CLUB 


your neighborhood, so that you, too, can par- 
ticipate in the many free benefits of the Na- 





actually experienced it, you cannot fully 
realize the many advantages that result from 
meeting regularly with others who enjoy the 
same hobby. Don’t delay in sending for the 
Guild’s special bulletin (No. 16), which tells 
how you can join this great movement. 

As a special inducement, the Guild will 
supply each club joining during March and 
April with copies of the monthly bulletins for 
the past few months, which contain the re- 
sults of a survey recently made by the Pro- 
gram Service Bureau. This survey lists a 
wealth of ideas for conducting interesting and 
instructive meetings. A stamped and self- 
addressed envelope inclosed with your re- 
quest will immediately bring you full par- 
ticulars about the free membership plan and 
an application blank. 





National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please send immediately full particulars on 
how I can start a home workshop club in my 
neighborhood and make it a successful organ- 
| ization. Be sure to include a copy of a model 
constitution and an application blank for a free 
| 
| 
| 





charter in the National Homeworkshop Guild. 
A large (legal size), self-addressed, and stamped 
envelope is inclosed for your use in sending me 
this material. 


PR isicctsiccosmssancs seninasuhineatbbasasiabteraess 
TT ck crshinisinntsinntntntmneidinaihinepaeaiaa 


> 2s ae eee . .-STATE 
(Please print very clearly) 











Ceceeennemmensnscnnemee 


HERE will never be a better time than 
now to start a home workshop club in 


tional Homeworkshop Guild. Until you have 











ACCELERATION DEPENDS ON SPARK PLUGS 





YOU CAN DEPEND ON 
CHAMPIONS 


@ In your everyday driving, acceleration may, THE SPARK PLUG 
and often does spell the difference between CHAMPIONS USE 
safety and danger on today’s congested streets 











and highways. Buying the best spark plugs and 
changing them every 10,000 miles, is cheap 
insurance of dependable acceleration. You can 
depend on Champions to give your engine faster 
acceleration, more power, speed and depend- 
ability. Champions have a unique record in this 
respect, having equipped the winning engines 
of practically every racing event throughout the 
world for the last 13 years. The recently revived 
Vanderbilt Cup Race inaugurating the new 
Roosevelt Raceway, pictured above, was won 
by Nuvolari, Italy’s premier race driver. Acceler- 
ation was the determining factor and the winner, 
as well as eight out of the first ten, relied on 
Champions. Demand Champions for your car. 





CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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RESETS 
BATHROOM 
FIXTURES 




















Uses PLASTIC WOOD 
and they stay set! 


Fix...once and for all time...those 
pesky things around the house that are 
always needing attention — 

Loose bathroom fixtures 

Loose drawer pulls, casters 

Broken furniture 

Loose tiles 

Cracks in baseboards, floors 

Old nail and screw holes 

Etc., Etc. 
Plastic Wood—the marvelous prepara- 
tion that handles like putty and hardens 
into lasting, water-proof wood—will 
end these and other troubles forever. 
It adheres to wood, metal, tile, stone, 
porcelain—holds nails and screws with- 
out splitting and can be finished just 
like real wood. You can get handy 
Plastic Wood in cans and tubes—in 9 
colors including white—at all paint, 
hardware and variety stores. Try it— 
you'll say it’s great! 
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OUR NEW BRIG MODEL 
(Continued from page 93 

wide to the stem, lay it along the hull as 
close to the deck line as possible but with- 
out any forcing up or down, and fasten it 
with clamps or thumb tacks. Set the divid- 
ers firmly to the greatest distance between 
the cardboard and deck line and prick a 
mark at each frame showing this distance. 
Remove the cardboard, draw an even curve 


through the marks, and cut it to this line; 
then, when it is laid on the model, its curved 


edge should lie along the deck line. Make 
adjustments if necessary and scribe this 


line on the wood for the planks. (The lower 
edge of the first three planks will be but 
slightly tapered to the ends). 

Cut a top plank for each side and nail in 
position. I use a little glue at the ends to 
assist the nails. 

The second plank is laid out the same way 


by marking on the cardboard spiling staff 
from the lower 
RAIL rp COVERING edge of the first 
BULWARK —=f/ BOARD plank. 
MOLDING —~ eet DECK After the first 
raga i /h nn three planks have 
ee U/ |, DECK been applied, the 
WATERWAY BEAM pbulwarks should 
FRAME —— vr \ CLAMP be fitted, to guard 


the timberheads. I 


Diagram showing the made each bul- 

bulwark construction wark in one piece, 

but it can be of 

several planks. The template for the lower 
edge of this piece will be cut to the same 
line as the upper edges of the top strakes. 


For the upper edge of the bulwark, I laid 
this cardboard along the timberheads and on 
it, from the sheer plan, marked the vertical 
height of each frame, then drew a smooth 
curve through these marks and used that as 
a template. The bulwarks might be cut over- 
size and shaved down when fixed in position. 
Note that each is considerably wider at the 
bow than the vertical height. (See the body 
plan published last month. 

The front end is set into the stem rabbet, 
but the upper half is cut across level with 
the knightheads. The ends of all planks are 
temporarily allowed to extend beyond the 
stern, 


HE upper counter, or taffrail, is a 1/16- 
in. thick board (really several planks). 
Its lower edge is the line of the deck. The 
sides meet and overlap the bulwarks, and the 
top has slightly more crown than the deck. 
For the athwart curve, it is necessary to 
ste. a the wood. For the knees supporting 
this, I slotted four %-in. pieces into the 
waterways. Similar pieces are used at the 
corners, but rounded outside to the shape 
of the bulwarks. 
On top of the bulwarks there lie the main, 


or cap, rails, 3/32 by 4% in. I cut these to 
shape as far back as frame H and bent the 
rest into shape with a scarf joint. Some 


woods will need steaming; others will bend 
sufficiently. The rails are nailed to the tim- 
berheads with 1/16 in. outside the bulwarks 
The taffrail piece should be cut to shape 

The waterways are 5/32 by % in. wide 
They lie on the frame ends and deck beams, 
close up to the timberheads. They will have 
to be cut to shape at the bow and steamed 
the rest of the way. The piece across the 
stern is wider, cut horizontally to the curve 
of the stern and vertically, inside and out, to 
the line of the taffrail, with rabbets for the 
taffrail stanchions. 

If neatly made, your framework is now 
quite stiff and strong. Remove it from the 
building plank and lay a flexible batten along 
the frame edges at frequent intervals to see 
if it rests neatly on them to give smooth 
curves; if not, file them down until you have 
smooth contours (Continued on page 113) 
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ELECTRIC REFRIGERATORS 








COMPLETE PLANS 


FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN free 


















MAKE $30 TO $40 A WEEK 


Our free plans show you how to build a successful business of 
your own sharpening lawnmower Positively no experience 
necessary. Most men average from $30 to $40 a week. J. B 
Van Dien writes Some weeks I earned $40 a week with my 
Ideal just as a side line.’’ H. Greenlau write “‘In May I 
sharpened over 200 mowers at $1.00 each."’ Niles C. Race 


writes I have sharpened 785 mowers at $1.00 each.’’ 


THE IDEAL LAWNMOWER SHARPENER 





Makes old, dull lawnmowers cut like 
new. Mowers run easier, stay sharp 
longe customers come back year aft 






er year. Start right at home. Attach 
the Ideal toyour lamp socket. Sharp 
ens any make of mower in 15 to 20 
minutes—you get $1.00 to $1.50. 
Attachments for grinding skates, 








grass shears, hedge shears, 
sickles cythes, axes, et 
Send Post Card for 







FREE CATALOG 
and Complete Plans 
THE FATE-ROOT-HEATH CO. 

537 Bell St., Plymouth, Ohie 
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OUR NEW BRIG MODEL 


(Continued from page 112) 


The planks for a vessel of this size would 
be about 8 in. wide by 3 or 4 in. thick. I 
used fourteen planks to a side, each % in. 
wide at the x-line, where the beam is great- 
est. With a level-keel vessel, one would use 
the 5-4-3 rule for tapering to the ends; that 
is, a proportion of 5 amidships, 4 at the 
stern, and 3 at the bow, but as our craft 
has a heavy drag, this rule will not work. 

Since the three top planks are on, the gar- 
board (bottom) strake comes next. This fits 
into the rabbet in the keel, stem, and stern- 
post. In order that the main body of the 
planks may flare upwards at the ends, the 
garboard and next two strakes are wider at 
the ends than amidships. They will each be 
about 4 in. wide at the stern, but owing to 
the drag they will not widen at the bow. 

These three planks being on, measure the 
exact distance from the top of strake three 
to the lower edge of the upper wales on frame 
x. Divide this into eight parts. Now make a 
diagonal scale as shown and lay down on it 
the distances on frames S and 28, with per- 
haps a couple more in between. This scale 
makes it a simple matter, once the lower 
edges of each plank have been marked with 
a spile as described, to lay out the widths 
of the planks at the several stations sug- 
gested. Note that under the counter the 
planks widen out again to fill the space. 

The thickness of the planks should vary 
with their position, but may well be made 
a uniform 1/16 in, thick, perhaps shaved 
down slightly at the ends to help them take 
the curves. (I shaped my planks from % 
in. wood, which I then slit down the middle 
with a very fine circular saw, thus giving 
me a plank for each side.) 

To fasten the planks, I used glue and nails 


at the ends and one nail into each frame. 
There are to be had very fine %4- and %-in. 
nails, but %-in. bank pins will do. Start 


FRAMES | 





Foremait Sten 


To support each mast, a substantial block 
or step is nailed and glued to the keelson 


them in, snip them nearly half off, then tap 
them home. This will form a burr sufficient 
for a head. 

In the wake of the rigging, between the 
second and third wales and the beam clamp, 
some filling pieces should be glued, to which 
the chain plates can be bolted. 

There is a 1/16-in. molding outside, be- 
low the deck level, from the trail boards and 
around the stern. 

It should be mentioned again that on my 
model I planked one side completely, but 
on the other put only the three top planks 
with the garboard and second broad plank 
below, thus leaving the interior construction 
visible. The planked side I painted black 
to the water line and copper color below, 
with a red molding; on the other side I 
painted the bulwark and molding and var- 
nished the natural wood below. 

At the bow triangular cheek knees must be 
whittled te support the beakhead. They fit 


the angle of stem and bow planks. Their top 

follows the lines of the stem, 

face is parallel to the upper. 
(To Be ContTINUED) 


and the lower 





along which the planks are to be nailed. 
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Lathe may be 
operated from any 
famp socket 


$B5™ 


Less Motor Drive ‘ * sali! \ 
\ Cutting Precision Lathe 


Weight 320 Ibs rd 


No. 415-YA 9” ewing o 3’ bed Ww em ‘Ben — Lathe with Horizontal $ 00 
Motor Drive, % h.p. Reversing Motor, Switch and belt tension counter- 6 
shaft as shown above. ($15.00 Down, $6.00 a month for 18 months) 


"THE new 1937 model 9-inch Workshop Precision Lathe 
is a back-geared Screw Cutting Lathe and is recom- 
mended for the finest, most accurate jobs in manufac- 
turing—in the tool room, in home workshops and auto- 
motive machine shops. 

Features include Twin Gear Reverse to lead screw, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed to 
Carriage, Precision Lead Screw for Cutting screw threads 
—and scores of other important features. Takes 38 prac- 
tical attachments for milling, grinding, draw-in collet 
chuck work, and many other manufacturing jobs. 


SOUTH BEND LATHE WORKS 
845 East Madison St., South Bend, Ind., U.S.A. 













"$600 as 


A Month 
















































5 OTHER SIZES: 9” 11” 13” 15” and 16” SWING IN ALL BED 
LENGTHS PRICED*‘FROM $97 TO $1200. 

Lathe shown below is No. 117-C 16” x 6’ Quick 

Change Gear Underneath Belt Motor Driven 

Lathe with 1 h.p. motor. Complete as shown. 

Weight 2300 Ibs. ($87.50 Down, 

$38.50 Monthly for 22 Months)... 





Waite 


$ yg : , . 128 
869 «J FOR NEW CATALOG 15-K 
iE New catalog illustrates and describes in 
detail this new Workshop Lathe in 8 dif- 
ferent drives, 4 bed lengths. Shows the 38 
attachments for use with this lathe. A 
valuable book for all interested in metal 
working lathes. This new catalog sent 
free, postpaid. Use the coupon. 
peesere eee eeeee8808 8&4 
Bend Lathe Works, 


South 
845 E. Madison St., 
South Bend, Ind., U.S.A. 


Please send me your new 1937 Catalog 
15-K. 



















Size of latheinterested in.......... 
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For Big Money-Making—Doing All Work 

Use the ESFEL- GEARED PIIERENCH KITS—7"& 8%” 
| ®With Gear-jaw No. 1, it’s a 
Universal Lock-&-Ratchet 
Wrench, with \-1-TonGrip.. 
makes Springs 1/32 ’ to 2'«’’ 
diam., of fine or heavy Spring 
wire..does 1001 useful things. 
eWithPIPEGear- ¢WithWIRE Gear- 
Jaw No.2,gives's jaw No. 3, gives 
-1-Ton, 4-Point -1-Ton Edge-& 
Toothed-Vgrip.. -V grip that coils 
TurnsAli shapes upto';’’Wireand 
and aimost flush does 101 other 
~ sink nipples! amazing things. 


© You Get ALL 3. a $50 Tool Service . . at the Price of ONE Good tool 
in the 8'/2” (20-0z.) KIT; or, in the 7” (12-02) KIT; and, the 2 KITS 
give you 9 DIFFERENT Super-2- TOOL?Combinations! 

@ WHAT'S MORE. .These “Miracle KITS” are making 
$30 to $85 WEEKLY for AGENTS and DISTRIBUTORS, 
and WE NEED MANY MORE. 
















3 to5 Ibs. Air Pressure—7 in. [ibobeaAA ha 


Vacuum—Weighs only 24 Ib. 
Now you can have air pressure for soldering, 
welding, spraying paints, oils or insecticides 





right at your bench. Can be carried anywhere. P ocsmenecesscesasesesenmoons EE: 
% al s arto ur Address 
Guaranteed one year against mechanical defects. ¢ Sennen oday om yours a $s F R 
Sent on 10-day trial basis via American Ex- | Edge-End-&-Angle Screwdriver (It Turns 
press. Will suck oils, drainings, water, acids, i fateh in s A Bes ions and does sae ! 
u rm ire Manual o' echan- 
even blood. 100 a around your work. Order | les, with -{) User Offers: or, With +1) DIS: i 
on our 10-day trial basis. ; TRIBUTOR, Territory and FREE Kit Offers! 1 
JORDAN VAPO-SPRA COMPANY AMERICAN PUERENCH 1 CORP'N ors 4809N., Ashland Ave., Chicago, i! 





2004-C Bryant Bidg. Kansas City, Mo. 
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The best of hand saws to cut clean- 


ly, 


teeth that bite! 
tiring, 
that enaws and chews. 
LOO 


saws, 


a 


tedious 


the elite 


of 


quickly, surely—must have 
Don’t make sawing 


task with a saw 
ATKINS 


fine hand 


all 


vives you lifetime service of 


teeth that bite. I 


eye view to the left 
made 


of “Silver 


ook at this tooth- 
every tooth is 
Steel” tempered 


and fitted by experts to bite and 


make 


This super-fine skew 


back 


saw is taper 
eround for easy saw- 
made in 


ing clearance, 
| cauges of Silver Sieel, 
with true tempered teeth 
and fitted by expert 
teeth 


set 
craltsmen 
bite. 
Dealers for $5.75 in 2 


| 


av) 


DI... 
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oO 


inch 
Straight Back also sells for 


Skew 
Straight back for $3.45. 


sawing sur 


ATKINS 
No. 


100 


Saw 


It sells at 
length. 


Or vou cé 


hack 


e and easy. 


that 

YOUR 
Lor 
No. 40] 
in buy No. $ 
No. 605 ‘ 

Be 


sure that ATKINS name is on be 


blade. 


If YOUR Dealer cannot show you 


these 


eenuine A 


teeth that bite 


80Annivens 
AT KIN y 





TKINS Saws with 
write us. 


ATKINS Saw 


There is 


for every use, 


ary Lean 


sihoer Heel 


SAWS 


Write 


NOW for this FREE 
Ireatise on 

teeth that bite 
correct 


Saws with 
Illustrates 
saw fitting and 


E. C. Atkins & Company 
4288S. Illinois St., Indianapolis, Ind. 
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HINTS ON PAINTING 
EXTERIOR TRIM 


(Continued from page 88) 


painters burn off the old paint. There is no 
use in putting strong new paint over faulty 
work as it only increases the peeling and 
checking. I suggested that he use a lead-and- 
oil paint formula reénforced with from fif- 
teen to twenty percent zinc oxide for hard- 
ening the white lead and from ten to fifteen 
percent titanium oxide to increase the hiding 
power or opacity. 


ee HAT you must do,” I emphasized, 
“is to buy quality paint from a repu- 
table local dealer who in turn buys only from 
a manufacturer with a national reputation.” 
Here, in brief, are some of the essentials 
of outside painting, whether you do the work 
yourself or hire others: 
Carefully wash all paint surfaces free of 
grime and wipe them dry. If you are, for 





example, going to paint the trim of a shingled 
house such as that shown in the accompany- 
ing illustrations, it might be well to wash all 
the window jambs and casings on one side 
before starting to paint in order to allow 
time for proper drying. 

It is generally advisable to give two coats 
of paint. When the first coat has dried, the 
putty work should be done. All loose nails 
in the siding or elsewhere should be set about 
1g in. deep before any painting is started. 
After the first coat, apply a putty made of 
two parts good quality whiting and one part 
dry white lead. Mix well, moisten very slight- 
ly with linseed oil, and work on a sheet of 
tin or glass until the mass begins to coalesce. 
Finally knead in the hand until fairly soft, 


but not sticky. 
A SMALL roll of putty is kept in the palm 
of the left hand, a wad is held beneath 
the thumb and forced into the nail hole, then 
the putty knife, held in the right hand, is 
slipped under the thumb against the wood 
A slight smoothing off with a cross stroke of 
the heel of the right hand closes the edge of 
the putty and seals the opening. Let all 
putty dry two or three days before applying 
the last coat, or the paint will dry without 
gloss over the putty, leaving noticeable spots. 
In thinning a good quality paint for the 
first coat, use only pure gum spirits of tur- 
pentine, not turpentine substitutes, or the 
paint will not stick as it should. Paint should 
be brushed vigorously to a thin film, not ex- 
cessively reduced with turpentine simply to 
make the work easier. The labels of many 
paint manufacturers suggest the addition of 
a quart of boiled linseed oil to a gallon of 
prepared paint, but be sure your dealer gives 
you pure boiled linseed oil and not a com- 
pound made from rosin and oil or similar 
substitutes, which will spoil the best paint 


made 
For pointing up sash, use a 1-in. black 
China brush or a long-handled 2-in. single- 


thick sash tool; for jambs and casings a 6/0 
oval or 3-in. XXX black China brush. Handle 
the upper and lower sash to expose the inside 
faces of the lock rail, which must be painted. 
It is best, if possible, to do both inside and 
outside faces of sash simultaneously. After 
the sash have been painted, the jambs must 
be coated. Finally the casings are trimmed, 
starting with the head casing. Leave the 
windows up about % in. above the top of 
the inside window stool to prevent marking 
or sticking; then paint the outside sill. After 
the paint has dried, work the sash up and 
down a few times and rub the inside edges 
of the thumb stop with a cake of paraffin to 
prevent future sticking. Do not use soap. 

The observance of these precautions will 
prevent difficulties such as my neighbor ex- 
perienced. Good materials and careful work 
are what produce a durable job. 
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FOR 
THREE GENERATIONS 
AMERICA'S FINEST 


$27.50 Up 





IVER JOHNSON STREAMLINE 


You'll be Happier and Safer on an 
IVER JOHNSON— 
Send for color folder 46B describing 
models for Boys, Girls, Men, and Women. 
IVER JOHNSON’S ARMS & CYCLE WORKS 
91 River Street, Fitchburg, Mass. 


San Francisco 
731 Market St. 


many 


New York Montreal 
85 Chambers St. Coristine Bidg. 

















Pony Miniatures 


Standard and 
Special Types 
from 12c to 25c 
each — 1’’ to 
- cap. Not ;*MBODIED in each ‘‘Jorgensen’’ and ‘‘Pony’ 


toys but fine 
tools with 100 
uses. 


4 clamp is the excellence deve a thru over a 
quarter century of spec poe in the design and 
manufacture of C LAMI That is why pn apd 
standardizes on‘ pat n’’ Handscrews; why 
are the largest exclusive clamp manufacturers; "o hy 
you should insist on clamps stamped * ‘Jorgensen”’ 

“Pony’’. 
If veer bry aler can't supply, order direct. 
d $1—pay the postman balance. 


CATALOG FREE 
Adjustable Clamp Co. 
“*The Clamp Folks’’ 
408 WN. Ashland Ave., CHICAGO 
Pony Fittings go on ordinasy | pipe 


ymake clamps of any length No. 52 


ne ts 50 









or 





. - i pipe) Fitting for 2 clamps . . 

Genuine ‘‘ Jorgensen plus postage (4 Ibs No. 50 (for 
andscrews gripatall %’’ pipe) Fittings for 2 clamps 

angles, never slip, split - 3.00 plus 

or loosen ll sizes. i 


postage (6 Ibs.) 


lus post 
age (7 lbs.) for 2 No. 1 
Handscrews (open 6’’). 





Always mention PopuLAR SCIENCE 
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Here’ sa new cartridge that meets 
the challenge of better rifles! Xpert.22 Long 
Rifle gives target accuracy at mo extra cost! 
Same components as Super-Match, the sen- 
sation of 1936! SMOKELESS! NON-COR.- 
ROSIVE! Lubricated lead bullets. .22 Short 


and Long, also. AWINNER! Ask your dealer 
to stock it. Send for FREE new Handbook. 





FREE HANDBOOK! 


Western Cartridge 





Company 





: Dept. D-16,East Alton, Illinois ; 
i Mail the new Western Ammunition Handbook, a 8 
g complete guide to modern shooting. Tells ali about ® 
q XPERT .22’s and entire Western line. rs 
>) ena 900eeeeee 0066606806566 . = 
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Small, wet leaves are wrapped around the eggs and tied, and the 
eggs then dyed brown by boiling them in water with onion skins 


PREPARING METAL TO TAKE [s 
A PENCILED LAYOUT 


CuTTING outlines may often be drawn in pencil 
on metal instead of being scribed with a pointed 
tool if the surface is first coated with a mixture 
of yellow ocher in powdered form and shellac 
thinned with an equal quantity of alcohol. The 
mixture dries in a few minutes and can be re- 
moved, once it has served its purpose, with a 
cloth dampened with —. Keep the prepa- 
ration tightly covered—W. T. Baxter. 


Sia. CI 
mee Dancer! WIN POPULARITY! 
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DONT MISS THIS ! ‘ 
Learn the Newest 
Dance Steps from 

ARTHUR MURRAY 


-The Worlds Greatest 
Dancing Instructor- 


BREED Aa 


Yyou’D PAY $5 EACH a / 
PRIVATE LESSON TO LEARN. 
THESE STEPS AT ARTHUR 
MURRAY’S NEW YORK STUDIO... 





~~ 








Leaf Designs Decorate Easter Eggs 


4 


SURE WISH \ knew | 
| WHY MARY TURNED DOWN 
MY BID FOR THE PROM 


F YOU want something dif- 

ferent in the way of Easter- 
egg decorations this year, try 
this novel variation of the old 
trick used in the days before 
egg dyes were common, when 
the eggs were sometimes boiled 
with onion skins to give them 
a distinctive brown color. 

Obtain some small leaves 
from house plants, weeds, 
blades of grass, or anything 
that happens to be available 
Wash them, wrap them while 
wet around the eggs, and fast- 
en them with fine cotton or 
silk thread. Boil the eggs in 
plain water along with a hand- 
ful of onion skins. When the 
wrappings are removed after 
the eggs have been boiled, 
each egg will bear the decora- 
tive white imprints of the 
leaves on a rich brown-colored 
background. The thread must 
be very fine or lines may 
show.—A. G. HorAMMANN. 





BUD 
, GET RIO OF TH 


















-YOULL HAVE T 


) HICKIES IF YOU 
WANT TO CUT ANY 
ICE WITH MARY — peremeena 





\ (|, ¥ ot 
3 








CAMERA TRIPOD BRACE 
ALSO ACTS AS SHELF 


Mape in a few minutes with the sim- 
plest tools, the tripod brace shown above 
is easy to attach, and when in use serves 
also as a handy shelf for accessories. To 
make the brace, a triangle 6 in. on each 
side is cut from a thin board or piece 
of plywood, and the corners are rounded 
off with a radius of about 34 in. At- 
tached as illustrated, it keeps the tripod 
legs spread apart, while a heavy rubber 
band just below it prevents them from 
spreading any further. Another advan- 
tage of a brace of this type is the ease with 
which the spread of the tripod feet may 
be adjusted by moving the brace up or 
down.—Guvuy A. RAFUSsE. 


your Skin! — Make 

























GAY, NV MA-ISNT ISN'T 1 BUD | HEARD —— 
Oo se THERE ANYTHING | FLEISCHMANNS 
THEN 1|CAN DO ABOUT | YEAST |S FINE TO 
THESE ? 


(| CLEAR UP PIMPLES 


~| BUD 






























ASK YOUR GROCER FOR THIS FREE 
FLEISCHMANN DANCE CARD 


Remember this special 
ARTHUR MURRAY Dance 


The ONLY WAY to get it . 
is with Fleischmann Yeast Washington St., New 
Labels! Paste these on the City. (This offer holds 
Fleischmann Dance Card your Until August 31, 1937.) 
grocer will give you. Send it in! 

If your grocer has no Dance 
Cards, you can get the book by 


pasting the 81 labels on a sheet ask your local grocer.) 


APRIL, 1937 





is 


of paper, or putting them in 
an envelope, and mailing with 
Book is not for sale! your name and address 
Fleischmann’s Yeast, 


(Details of securing Dance Book dif 
fer slightly in states West of Denver 
and in Canada, see newspapers or 















HERE BUD, 
MOTHER SAYS 
YOU'RE TO EAT 
3OF THESE 
EVERY DAy J 


SAY READ THIS - 





OF DANCE LESSONS LATER 
FROM ARTHUR 
MURRAY IF YOU 
FILL IN THIS BUO 
FLEISCHMANN 
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“Stick to it—and Fleischmann’s Yeast will help to clear up 
Ne Adolescent Pimples,” says Dr. R. E. Lee, well-known physician 
@ Pimples often come after the start of adolescence— 


from about 13 to 25. Important glands develop at this 
time, and final growth takes place. The entire body 


urbed. The skin gets oversensitive. Waste poi- 


sons in the blood irritate this sensitive skin—pim- 
ples break through! Fleischmann’s Yeast helps 


t pimples by clearing these skin irritants out 
blood. Eat 3 cakes every day, a cake about % 


hour before meals—plain, or ina little water. Start now. 


1937, Standard Brands Incorporated 
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Buy 


Assembling Mead's New 


SO lb. PORTABLE 


OUTBOARD 
I-YAK 


In a Few Hours At moet eA 















LOW COST SAVE 50% 


AND YOU CAN EVEN PAY AS YOU BUILD! 











A Sensation! Build i rable, seawort rtable 
Outboard Ki-Yak in a and wee neacie ALT 
The nm it’s always ag to go anywher re by hance 1 or car for sailing 
outboarding, rowi x, camping! Safe, leak 
proof, More peed rt powe More mile per gallor More 
boating per d Take any Out! ara 4 p. or le 
Mead perfected alun m-ribbec Cut-to-Fit Construction Ki 
guarantee f emt ea k and profitably if 
> we t the Ar LOW Introductory Prices, and 
1 wi h L 


Knoched y “haem Kits or Factory-Built! 
immediate Shipment! 












Phousanc ‘ “ ible Ki Yak ! CK-1 weigh 0 
kK Olt Boo, and OR on 
t t ¥ t lightest be of their 
Beautit Rush dime a: ~ upon for 
¢ ‘ red irculars, low intr vedic 
$6 Gift Paddle offer. Murry! 


| Gliders, 15 So. 
, Chicago, Mi. 


Market, Dept. 












Gentiemen: I! am er ing 1 I tage handling charge 
Please rush me New (¢ ed Cir ar showing ALL Meac 
Ki. Yak la Inter t ‘ ‘ $5 Gift Paddle 
Of I I tl 

NAME 


rREET & NO 


crry TAT 


RUSH ME WITH 10c TO: 





Dept. D-47 





cc - 











MODEL HEADLIGHTS GIVE 
WELL-FOCUSED BEAM 


HE builder of model railways may find 
many uses for the so-called “fountain 
pen” type of flash-light bulb, rated at 2.5 
volts. The bulb is only % in. in diameter and 
about the same in length. A miniature lens, 
which is a part of the bulb, gives a focused 
ray, making the lamp especially adaptable 
for locomotive head lamps and signal lamps. 
In adapting one of these bulbs to a model 
interurban trolley, I put the bulb through 
from the back of the dash so that the glass 
projected into the headlight, which it just 
fills, leaving only the tiny lens showing from 
the front outside. This gives a realistic ap- 
pearance, whether lit or not; and when lit, it 
projects a ray of light down the track, instead 
of diffusing it over the landscape in the usual 
unreal manner. Flash-light cells in the car 
are used to supply current for the light, 
thus doing away with variations in illumina- 
tion due to power changes such as must be 
expected when a lamp is connected to the 
main power supply.—ArTHUR L. D. Forp 


BUILDING CLOCK CASE 
TO SUIT MOVEMENT 


Berore building a clock case of any type, 
it is advisable to obtain the dial and move- 
ment, or at least to find out the exact di- 
mensions of the dial and movement you expect 
to purchase. The reason is that many of the 
modern movements—and you will certainly 
want a modern movement in the clock—can- 
not readily be adapted to clock cases of the 
older variety. If, however, you get the move- 
ment and dial first, you can either modify the 
proposed clock case to suit or else select an- 
other design. Some craftsmen, who have over- 
looked this precaution, have discovered upon 
completing an elaborate case, perhaps copied 
from a museum piece, that it was impossible to 
get a ready-made dial or a suitable movement 





LISTS OF MATERIALS 
FOR NEW PROJECTS 
PORTABLE FIREPLACI 
Described on page s2 

N 
I Description I W | 
1 Hinged top or lid , I11'4 S 
| Strip for hinging lid 34 68 
sides | 11 +s 
Front uprights , I 5 ¢ 
1 Front cros prec } 11 60 
1 Shelf A 11 64 
1 Imitation marble 11 +s 
Imitation marble x 10% 7 
1 Top molding See detail A 
1 Lower molding See detail B 
1 Galvanized iron 6 ga 36 18 
l Angle iron | | 9 
1 Linoleum for base 56 72 
TEA WAGON AND CABINET 
Described on page 
N 
Pe Description I W. I 
Sides | 7 { ‘ 
1 Top : S 
Sides of frame A ] 7 
Ends of frame { 
Bottom braces A 3 l 
1 Drawer front A 31 l 
Drawer sides , sy 7 
1 Drawer back 3 1 
1 Drawer bottom ] 7 j 
1 Tea-wagon front j 14 3 
1 Tea-wagon top 1 12% 63 
» Tea-wagon shelves 1 648 
Tea-wagon legs ‘ 
Handles l round 8 
+ Handle supports l 1 ¢ l 
1 Line inlay ; 14 
1 Line inlay 14 
2 Rubber-tired wheels 
in. diametet 
Not All dimensions are given in inche 
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Rich, red blood nece 
sary to properly nourish 
and build up every part 
of the body, is especial 
ly promoted }y this ne di 
covery where n is needed. 


A healthy digestion which 
gets ALL the good out 
of the food you eat, re 

quires an adequate sup- 
ply of Vitamin B. This new 
discovery supplies this element. 


Normal, regular elimi- 
nation to re ve DO oan 
and thereby pi on 

health and growth, re 
quires adequate Vitamin B 
This is the third purpose. 






SCIENCE 
PROVES ITS 
UNNECESSARY 
FOR THOUSANDS 












Gains of 10 to 25 pounds 
in a few weeks, reported 


ON’T think you’re ‘‘born’’ to be skinny 

and friendless. Thousands of rundown, 
scrawny men with this new, easy treatment 
have gained 10 to 25 pounds of solid, normal- 
ly attractive flesh—in just a few weeks! 

Not only has this new 3-way discovery quickly brought 
normally good-looking pounds, but also naturally clear 
skin, freedom from miserable indigestion and cConstipa 
tion, new pep and popularity, 

Scientists recently discovered that hosts of people are 


thin and rundown for the single reason that they do not 
get enough Vitamin B and iron in their daily food. With 
out these vital elements you may lack appetite, and not 
get the most body-building good out of what you eat. 


Now one of the richest known sources of Vitamin B is 
cultured ale yeast. The finest imported cultured ale yeast 
is now concentrated 7 times, making it 7 times more pow 
erful. Then it is combined with 3 kinds of iron, whole 
yeast and other ingredients in pleasant tablets. 

If you, too, need these elements to aid in building you 
up, get these new triple-acting Ironized Yeast tablets from 
your druggist today. Note how quickly they increase your 
appetite and help you get more benefit from the body 
building foods that are so essential. Then watch flat chest 
develop and skinny limbs round out to natural attractive 
ness. Constipation and indigestion from the sar cause 
vanish, skin clears to normal. Soon you feel like a 
different person, with new charming personality, 


Money-back guarantee 


No matter how skinny you may be from lack of enough 
Vitamin B and iron, try these new Lronized Yeast tab- 
lets a short time, and note the marvelous change. See if 
they don’t aid in building you up in a few weeks, as 
they have helped thousands. If not delighted with the 


benefits of the very first package, money back instantly. 
‘ ° x ol . 
Special FREE offer! 

To start thousands building up their 


health right away, we make this ab- 
solutely FREE offer Pu ise a pack- 













age of Ironized Yeast tablets at once, 
cut out the seal on _ box and mail 
to us with a 

~ atoning of this 






\ paragraph. We 


will send you 









Atlanta, Ga. 


Posed bu 
professional 
mod 
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New York to Los Angeles...and BUST! 









Battery Goes Dead in Desert! 
But Long Island Boy 
Drives On Without It 
































Interlocking slips of wood form the border | 
“We had just hit the desert 
MAKING PICTURE FRAME country when the generator gave 


BY SEAMAN’S METHOD out...and then, surrounded by 


empty miles of sand and sage- 
ee HAT sort of craftwork did old-time brush and cactus, the battery 
sailors do during their spare time on went dead and the motor died.” 


g voyages?” is ¢ stir ave bee ; ite * 
long voyages?” is a question I have been weleee Men Beinsteta of Mlus 
asked many times. Some of them made ship Sates Onis iiaiedl 
. sland. 
models, of course, but they had other pas- _ 


<8 Ah OMEN IME a 






‘Eveready’ batteries took us 
over thirty miles of desert 


times. One of their curious and entertain- ““There we were, noone to help that night.* 

ing stunts was to make picture frames of the us, and night coming. My partner got “Believe me, I know now what it means 
type illustrated above. You may like to try it, out the flashlights in case we might need to be able to buy batteries when they 
because the whole thing can be made with them, and I had a wild idea. are still fresh—not stale and dried out 


a pocketknife from scraps of wood. 
For the interlocking pieces, cigar-box wood 
is suitable. The frame looks better if brown 


“I took the five cells out of my long- | from standing on a dealer's shelf. And 
range ‘Eveready’ flashlight, taped them here's telling everybody that ‘Eveready’ 










| and white pieces are alternated, so try to find together in series, held a wire from the batteries last longer _ 
some cigar boxes that are of white wood cov ignition switch firmly against the posi- than any others. 
ered with paper veneer, as well as the ordi- tive pole of the top cell, grounded the (Signed) 
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nary cedar type. Choose only pieces of the bottom cell on the emergency brake han- (3, onates.” 


same thickness—usually the tops and sides. dle. My companion cranked the motor *For technical explanation 


* > d in strips, al > same r 
Cut the w _ 1 in in. ll of the same and she caught...and those five DATED write us; or ask any engineer. 
width—about 7/16 in. Then make a gauge or 


jig from scraps of wood as shown. Place one 
of the strips in the angle of the jig, saw it off “EVER EA DY” BATT E Ri E “y aoa 
to the right length, and make a saw cut 
halfway through at the 74-in. mark. Whittle ARE FRES H BATT E RI ES 

half the thickness of the piece away from one 
end to this mark and, if you like, taper the The DATE-LINE guarantees FRESHNESS 


heavy end. Then, with the knife point or a NATIONAL CARBON Co., INC., 30 East 42nd St., New York, N. Y. 


tiny chisel (ask your dentist for an old one), 
a 
FRESH BATTERIES ARE 
AS IMPORTANT AS FRESH 


make the end cuts of the slot and cut the 
/7@ FOODS, THE BATTERY 
g’/ CHEMICALS MUST BE 


entire slot out with the knife. Cut notches in 
the ends or decorate the piece in any other 
way you prefer—with carving or even paint- 
ing, if you wish. i 
MOIST IN ORDER TO 
WORK, AS THEY DRY 
OUT IN THE STORE 
THEY GRADUALLY LOSE 


A number of similar pieces are needed. For 
the frame shown, 714 by 8% in. over all, 96 
az THEIR POWER 
~ sent ee 
~o 


ERVICE BEFORE 


BEST RESULTS 




















DATED COFFEE IS 
A SMART IDEA, FRED, 
BUT | DONT SEE 
WHY FLASHLIGHT 
BATTERIES SHOULD 

BE DATED 










SSS 


were used. To assemble, just slip one piece 
through the slot of the previous one. After 
the first four, the back of each piece slides 
along the edge of the last but one, always 
with the slot ends (Continued on page 118) 
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are the finest 













that money can buy 


DOES NOT 
GUM ON 
SEWING 

MACHINES 


BES FOR SEWING MACHINES, CARPET SWEEP- 
ERS, HINGES, LOCKS, MIXERS, ELECTRICAL 
APPLIANCES, WASHING MACHINES, WRINGERS, 
TOYS, LIGHT MOTORS, CLOCKS, GUNS, REELS, ETC. 

Forge & Tool Works, 


oe — 3 | N 0 N 0 | 
- - b | 
One of the interlocking pieces, the cutting 


jig, and the method of laying out an ellipse LUBRICATES-CLEANS*PREVENTS RUST 












NO. 22 ‘CV’ TAPPET WRENCH SET 
3 pairs of Tonney 
double-ended 
Cr Steel Tappet 
Wrenches fitting most 
passenger cars and 
trucks, Longer, thin- 
ner, easier to handle 

Send postcard for 
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suniorn SCOUT 


What a “honey” this Junior Scout is! Only 
Indian could bring you an engineering tri- 
umph like this—a real “twin” at the lowest 
price in American motorcycle history! 


This snappy streamlined machine is easy 
to handle—with peppy power that flashes 
you over the road, and economy that 
gives you 70 miles to the gallon easily. 


Here's the chance you have waited for—the 
thrill and joy of having a machine of your 
own-—at a price that makes this possible. 


Better see your Indian dealer today! 
Don't wait. And remember, you can buy 
any Indian model on easy payments and 
get a fine RIDER'S HELMET and INDIAN 
PIN absolutely FREE when you place 
your order. Send the coupon now! 


few dealer franchises 


NOTE: 


open { 


Still a 


tr 





on who are inte! 
> business that is 


rite us. 





r the righ 
ested in a profitabl 
practically non-competitive. W 
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igor MAIL 
COUPON 
TODAY! 


INDIAN MOTOCYCLE CO., Springfield, Mass 


I i nd tor d without obligation, III 
trated f r ce y ther Indian Motoreyek nd 
CERTIFICATE of VALUE entitling me to FREE Rider 
Helmet and I trated 1 place my orde 
PSM4 

I t t I 
eal ind up 
under lf 3 


INDIAN MOTOCYCLE CO., Springfield, Mass 















FLATIRON HANDLE WOUND 
WITH RUBBER TUBING 


UF ATIRON 
they are 
rubber tubing, 


handles are 
wound with a layer of small 
which makes a cool as well as 


a soft and resilient cushion for the hand. For 
satisfactory results the tubing must be made 
of a good quality rubber with an outside 


and an in- 
An average 


diameter of approximately ™% in. 
side diameter not less than 1% in. 


flatiron requires about 6 ft. of tubing. 
The ends of the tubing may be fastened in 
Tacks or 
through 


number of 
may be 


any one of a 
small wood screws 
the ends of the tub- 


ways. 
driven 


ing into the handle, 

the ends may be i 
tucked under the f 

last turn or two, or 4 
the ends may be 

pushed into holes 


bored near the ends 


of the handle, as in 
the case of the elec- 
tric flatiron ; illus- The end is pushed 
trated at the right — through a hole in 
EpcAr L, Brokaw the wooden handle 


MAKING PICTURE FRAME 


Continued from page 17 


progressing. When the string is long enough, 

e head of the first piece has to be squeezed 
through the last slot until it clicks. Be careful 
not to get a twist in the string when joining 
the ends. The total number should be a mul- 
tiple of four, but by adding one, two, or three 
pieces, it will come together naturally. 

The center board should be about ™% in. 
thick, but is more easily made by gluing two 
thinner pieces together, the back piece having 
a larger opening than the front. This saves 
cutt 1 rabbet for the glass. This piece may 
be any shape, so long as the corners, if any, 
are well rounded. It must, ee fit tight 
ly into the corner formed by the interlocked 
pieces, so its edge should *s Baer fe to about 


is that at which the pieces lie. 
of cardboard before 


the same angle ; 


Try for fit with a piece 
cutting the wood 
he picture-holding board just snaps into 


position. Twist the circle of pieces back with 
both hands and drop the center in; they will 
then close over it again. If it is not a tight fit, 
you may need some strings across the back 
to hold it 

If you wish to varnish the frame, this 
should be done before putting the pieces to 
vrether P. O'N 

SUBSCRIBERS are requested to notify us of 
change of address four weeks in advance of 
he next publication date. Please be sure to 


e both old and new addres 
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| Keep passengers perfectly Rowboats $42 and up 
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| Catalog also shows today’s 
five most popular models 
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ries. Prompt shipment. 
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‘or our co tate kin 
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IF YOU LIKE FISHING 
You'll Want This Book 
1! lith e — of 
‘Fishi ng 

What Tackle and When.”’ All 
new — revised. Articles by Rex 
. Beach, Corey Ford, and Courtney Ryley 
Cooper. Identifies fish in colors. Casting les- 
sons. Facts anglers want. Free! Write today. 
South Bend Bait Co. 562 High St., South Bend, ind. 
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1072 331d Ave. S. £. = Minneapolis, Minn. 
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crystalline form, however, and cannot be used A A CE 
in the analysis of liquid chemicals. i. 
From Stockholm, Sweden, comes word ot e ter bette w k 
| a seemingly magical method, devised by Dr. or eds 2 r or 
V. Hamos, for the analysis of metals by 
ib HOOK UP TO use of the X ray. This scientist laminates pa- 
ANY BATTERY ! per-thin strips of metal together and then di- 
Just invented! Amazing new rects a beam of X rays against one edge of 
Saati Secs “Gn “tc ae the “sandwich.” Secondary X rays, he re 
storage battery—generates tri ports, are formed by the bombardment, and 
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PRK * ONLY $1.95, complete. these rays are the clews to the chemical com- 
rep: fenders, autobodies | - . ce e . 
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chinery parts, etc.’ Fuses broke’ > ; . : 
parts. permanently. deen ae By means of a crystal of pure salt, shaped 
re fore Ow ower co nptio * . 
Ts Sy eg om Ries into the form of a cylinder, Dr. Hamos an- 
ate fro uto battery. dil o es ° 
terials to last years.” FUL SLLY GUARANTEED bY Bic | alyzes the secondary rays. In demonstrations, 
= nanenee , he has been able to identify the chemical con- | M 
ou nd a 1ousand uses . . - ; - . > 
SEND NO MONEY fr). eine around your | stituents of strips of metal, only 1/250 inch Modern de- 
home, garage, and work shop. Thousands of garages need the Comet e ze > > . . ° 2 i 
Welder. Also factories, repair shops, mechanics, farmers, inventors thick. The value of his discovery lies in its | sign by Plumb 
tin shops, plumbers, etc. Order a Comet now. Send no money. ell one ° ° ° e ? - 
rush one to you, complete with rods. Pay postman only $1.95 pius few ability to give a rapid analysis of metals and - 
cents postage. If not delighted, return Comet in 5 days from receipt and ne: ° re . } has justone pur- 
money you paid for it will be refunded instantly. Rush your order NOW, metallic ores without changing the physical | 
a oe appearance specimens. | pose—tohelpyou 
Comet Welders, Dept. T-156, Cincinnati, Ohio | @PPearance of specimens | | ; P) 
| do a job better, 
' OR a long time, paint chemists have od fact 
known that X rays have the power of | ©@S!€Fs taster. 
changing the character of pigments. The The best artists 
whole question of how much radiation is nec- and skilled mo 
: essary to produce such an effect has been : 
studied in recent months as the result of an chanics gave the 
unusual occurrence at an art gallery in Ger- Plumb nail ham- 
many. 
It is simply amazing the way folk _ a oe Pree " mer matchless : 
7 are taking to Auto-Glide! "Thou A few weeks after a painting had been X- = 
to Washington one es re rayed to determine its authenticity, the pig- balance that 4 
\uto-Glides everywhere—used ment appeared to be attacked by a sort of ‘auses it to rise, <a 
for “dk lenge corny Li mites cancer’ which spread to all parts of the T d: k — 
to the gallon! Cheapest, easic © Auto-blide canvas. What had happened ? fall and strike as am 
iy to get places quick. Co agar . ~~ 
takin Manag ta hi te an of Until the answer to that question was part of yourarm... z 
Large rear parcel ca wWailable, space for firm name f or Germ; seums refuse rr. | , > 
novel, economical for deliveries, Genuine Cushman Husky found, other German en refu ed per | constantly, tireless- ow 
t-cyele engine. 12”x3'2” balloon air tires. Extra stron mission for anyone to X-ray paintings. In a | = 
at pelt A a fetid predate yw # "Only brake number of laboratories, scientists set to work | ly; safe and true. = 
WRITE TODAY for Free Booklet, Photos, Complete De‘ails. | on the problem. Their report, made not long | They gave i ! 3 
_ ile ’ 2 So | 1ey gave it more, < 
; _THE CUSHMAN MOTOR WORKS, Dept. 43, Lincoln, Nebr. | ago, reveals that, to injure the pigment, the | he} li 
: ee ‘aa mans 
. , rays must be from 10,000 to 100,000 times as | *** He head 1s amar 
IT’S EASY TO MAKE BIG strong as is necessary to penetrate the layers vel of streamlined 
‘ SPARE TIME MONEY | of paint on a canvas. When weaker rays are henmbeanmeunits wasted 
y Send for our free plan on how - reg nape | used, no damage results ' 7 - bef : 1 
3 $15.00 a wee in your spare time by taking : ’ pian i — 1an ever before. The 
3 orders for PoputarR ScreNce Montuty from Another problem, upon which scientists than 
" your friends. No selling required. Turn extra have worked for years, was solved recently at | elaws catch the closest 
| hours into extra dollars. the U. S. Bureau of Standards, in Washing- | Bicteciin: sui Wadia tia 
POPULAR SCIENCE MONTHLY . oT SEES sr a » ail. , ‘v- 
Si ME iy sow York, 0. Ve ton, D. C. To measure exactly how strong A 
> rays must be to penetrate to a given depth eled edges clinch the 
within the human body, radiologists long slimmest brad.The wide 
have sought a fluid which would absorb ra- ; f ithe f, 
diation exactly as the body does. Water meets | ©®4@mfer around the face 
this requirement, but it conducts electricity guards against chipping. 
00 "ELV ) ye acc ri 5 as - . Ss “i ° 
SEANOWE Gaaan Deum to freely to permit accurate measurement The handle is tapered 
DIRECT FROM POCKET RADIO | With X-ray meters. “ . 
iil one anit — just to fit your hand, with a safe and com- 
4 1 e big se Excerpts From “ 
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Nothing to adjust. "No [and it works ne, Lauriston S. Taylor, of the Bureau, worked | prevent slipping. The neck is slim and 
batteries .tubes,or elec- Am well on the problem. Scores of involved chemical | 
7 a ric socket connections pleased er, it in - 2 Ar | ° ° 
required. Tuning knob is the only moving part. | Every respect. I mixtures were tested and discarded. Finally, supple, with morespring toabsorb shock. 
er Costs Nothing to Operate! Guaranteed! Jrecommend the ap ae : : ' . 
oe Brings in stations wit fine tone quality Tunes Little Giant to any they hit upon exactly the fluid they sought See your hardware dealer today. Get 
i roadcast band. ecurately made, precisely s tiv # ie - ¢ 7 z _ = . 3 ye 
assembled, rigidly tested, assures excellent chaser whowishes a mixture of carbon bisulphide, ligroin, and he “feel” of the PI , 1} 
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New Giant-Spark Aerotype 
Magneto Ignition by Scintilla! 
Permanent Magnet Life! 


New Aerotype Carburetion by 
Stromberg! 


New Finger-tip outside controls! 
Full 180-degree Steering— 


turn ‘‘on a dime!”’ 


Full-level tilt-up! 

Outside Fuel-fill! 

No-Fume Airstream Cooling! 

Silenced Underwater Exhaust! 
Ask your nearest Bendix Dealer! 
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GIANT X-RAY MACHINES 
AID WAR ON DISEASE 


(Continued from page 119) 


the coating of 
lich is 


body. The third innovation, 
the skin of the face with a substance w! 


partially opaque to the rays, produces com-- 


bination skull-and-profile pictures. 

By the use of new fluoroscopes, or viewing 
screens, three physicians at Lenox Hill Hos- 
pital, in New York City, have succeeded in 
obtaining clear X-ray movies with ordinary 
sixteen-millimeter home movie cameras. The 
fluoroscopes are coated with either a zinc sul- 
phide solution, producing a brilliant bluish 
image, or with a cyanide preparation, provid- 
ing a bright greenish yellow image. 


OR ordinary subjects, the physicians 

found, they could shoot at the regular 
speed of sixteen frames a second. Unusually 
thick subjects sometimes required a slowing 
down to ten or even eight frames a second. 
On the other hand, the physicians discovered 
they could record fully-exposed pictures at 
twenty-four frames a second when X-raying 
exceptionally thin patients. At this speed, it 
was possible to watch the action of all four 
chambers of the heart. By cementing strips 
of such X-ray films into loops, they can be 
run through the projector over and over 
again to show medical students just what 
happens inside the body when a patient 


breathes, moves, or swallows. 

Depth, as well as width and height, is given 
to the internal organs of the body when 
viewed by means of a new X-ray apparatus 
designed in Russia. The observer looks at 
twin fluoroscopes through a device like the 


old-fashioned parlor stereoscope, and sees the 
organs apparently in three dimensions. 

The most striking advance toward clearer 
images and better X-ray pictures is a Ger- 
man invention, known as the “tomograph.” 
It enables the physician to obtain “cross-s eC 
tion” pictures at any desired depth within the 
body. The lungs, for example, can be re- 
corded without being largely hidden by the 
ribs, as is the case with the ordinary chest 
radiograph. Also, by making cross-section 
pictures at varying depths, the exact point 
where a bullet has lodged, or where an in- 
fection has begun, can be determined. 

The principle upon which the tomograph 
operates is one that is well known to pho- 
tographers. When long exposures are made 
with a still camera, stopped down to the 
smallest diaphragm opening, objects that pass 
rapidly in front of the lens either are not re- 
corded at all or are shown as faint blurs. The 
tomograph mounted the upper part 
swings in an arc like an inverted pendulum. 
While the picture is being recorded, parts of 
the body not in the layer being photographed 
move more rapidly past the machine than 
the cross section, which is fully exposed, and 
consequently do not show in the negative. 


is 50 


T WASHINGTON UNIVERSITY, St. 
Louis, Mo., two scientists have developed 

a new “Venetian-blind” technique for study- 
ing waves of motion in the human organs 
Dr. Wendell G. Scott and Dr. Sherwood 
Moore, the men who carried on the experi- 
ments, developed a heavy lead shield holding 
a series of parallel slits. This shield is placed 
between the X-ray machine and the film. The 
resulting radiographs of various organs in ac- 
tion enable the scientists to analyze the waves of 
movement and to detect improper functioning. 
Thus, hardly a week passes by without 
some discovery or invention giving us new 
insight into or new mastery over these mys 
tery rays which a German physicist discov 
ered by accident some forty years ago. Out 


standing in this story of widespread advance, 


giants, 
promise 


however, is the coming of the X-ray 
the 1,000,000-volt machines which 
dramatic possibilities for the future. 
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I LIVED IN A TRAILER 
(Continued from page 48) 


have any trouble finding a place to park at 
night ? 

A. Almost any tourist camp will take in a 
trailer. Country filling stations are often glad 
to let you park in the yard, if you buy gaso- 
line the next morning. If you want electric 
connections, however, it is a good idea to plan 
your trip in advance so you will reach a reg- 
ular trailer camp each night. 

Q. Can you park on city streets? 

A. Anywhere that there is space enough to 
get in and out. Usually, when you stop to 
make purchases, it is best to go beyond the 
main business district and to have either the 
nose of your car or the rear of the trailer at 
the corner of a street or alley. This keeps you 
from being blocked in by other cars parking 
close in front or behind. Always allow your- 
self all the room possible in maneuvering a 
trailer. 

Q. Are any roads closed to trailers ? 

A. Only a very few boulevards and park- 
ways in the biggest cities. 

Q. Can you get on ferries ? 

A. It was our experience, during the trip, 
that any ferry that would take trucks would 
take trailers. 

Q. How much does a trailer cut down your 
gasoline mileage ? 

A. It probably reduces it from two to five 
miles a gallon. During our 4,671-mile tour, 
we averaged eighteen and a third miles to the 
gallon of gasoline. A few side trips were made 
with the trailer left in camp. But, on the other 
hand, we were driving a new car that had 
just finished its first 500 miles. 

Q. Is the trailer hard to attach and detach ? 

A. Not at all. Anyone can do it in five 
minutes. 

In fact, that was the first thing the dealer 
demonstrated when he delivered the trailer. 
He inserted a small crank in a slot, cranked 
down a post that supported a caster wheel on 
the trailer. Then he disconnected the electric 
wires and the hose for the vacuum brakes, 
and removed a spring clip and two steel pins 
and a block, hollowed out in the middle. This 
permitted the pear-shaped knob on the hitch 
attached to the car, to slide out, and the 
trailer and automobile were detached. In 
coupling them up again, the car is backed so 
the knob slides into place, the block, pins, and 
clip are slipped into their respective holes, and 
the connection forms a ball-and-socket joint 
which permits making relatively sharp turns 
to right or left. 


T HAD grown so dark when I slid into the 

driver’s seat for my first and only lesson 
that I had to switch on the lights. Twelve 
hours later, I knew, I would have to steer 
through the streets of New York, the second 
biggest city in the world. I shifted into low 
and let in the clutch. We started slowly. I 
could feel the drag of the one-ton trailer. But, 
once we began to roll, we picked up speed 
rapidly. In getting started with a trailer, you 
stay in low gear longer, but after you get going 
you drive just as you would with the car 
alone. On an open highway, you can step on 
the accelerator and pass another car without 
the least difficulty. I talked to one man who 
drove across the Tamiami Trail, from Miami 
to Fort Myers, Fla., a good part of it at sixty- 
five miles an hour. I have heard of other 
trailers making eighty miles an hour along 
deserted highways. 

Swinging wide on the turns and craning 
my neck from side to side, I circled the 
block twice and came to a stop, still intact. 
An accessory that helped, and is an absolute 
necessity in trailer driving, was an outside 
rear-view mirror. It enables you to see traffic 
approaching from the rear which otherwise 
would be hidden by the trailer. When the sun 
is on your right, (Continued on page 122) 















@ Johnson “Alternate Firing” at $95.00 
is NEWS! Add underwater exhaust, full 
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for a free demonstration. 
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sizes and specifications. 
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new performance. 
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I LIVED IN A TRAILER | MILE SAW *]50 [0 osraic 
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Including 12 assorted biades, 

. . . c -_ Adapters, manual, and roller 7 
you can often catch sight of the shadows of | Saw Guide formerly found on ex- 
pensive machines only. All metal, 15’ 


cars coming from behind before you can see | Png. 8” high, 6’ table. A swiftand 


> cars > salves j j easy cutter — best ever made for the “The Jigmaker’’ 
the cars themselves in the mirror. hy ts Ry 


The most difficult part of trailer driving, FREE {#talog illustrating complete power tool line ; Shaper, 
the dealer explained, is backing. You have to } p,,.. aca cuneate eaaaael bearings, $3 Pg he my 
remember to turn the wheels of the car in $1; ete. All practical tools for real work. Order today or send 
the opposite direction from the usual. This is | 8 A 
because the car, when backing, acts in the J & H Metal Products Co. 3 Commercial St. Rochester, NW. Y. 
manner of a boat's rudder. Once you get 
onto it, he assured me, it’s easy. To demon- 
strate, he backed the car and trailer into the 
narrow driveway. Then he went away, leav- 
ing me assailed by many doubts. 

We hurried through supper and commenced 
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TOOL OF IOO!I USES 


The real helpmate every crafts- 
man, mechanic and repairman 
has wanted for years...A 
whole shop full of tools 
in one. Does away with 
slow hand work. Plug 
in any light socket, 
AC or DC, 110 volts. 
Uses 200 different 
accessories, quickly 

uy changeable... For the 
Grinds thrill of a lifetime, try 
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BUILD Boucher MODELS 


THE OUTSTANDING SHIP MODEL 
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Manufacturing a full line of finest 



































Drills a Handee : : SI Model Fitting 

Cuts a saandec. loading the trailer for the trip. We stowed ed yrs a 
» ; » - . Specia rh to tt 
eee awav boxes of matches, bars of soap, dish FREE Pay on eg Py Bt gy 
‘arves ‘ describe: » Marchissue. Eve 
~ ea cloths, knives and forks, paper plates, flash Boar gminonias snide tet 

. . ‘ ‘ rie cm: ‘ trated books “‘HOBBY’’ & 
Saws lights and extra batteries, a small broom, a MODELS OF FAMOUS SHIPS 
ance garbage pail, and armloads of miscellaneous for 25c extra. 

Sharpens / : 

Engraves items. We stuffed the closets with old clothes BOUCHER 
Cleans and new clothes; we packed the drawers with 126 Lafayette St. 


Metals | (Dept.P.$.4) N.Y. = 
Alloys —i Fo 
Bakelite 
Trafford 
Bronze 
Resins 
Glass 
Wood 
Horn 
Bone 


bags of salt and sugar, packages of oatmeal 
and cookies, cans of soup and beans and meat 


and vegetables. It was easy to see why trailer BUILD YOUR OWN TOOLS 
travelers are dubbed “tin-can tourists. WRITE TODAY F R E 3 
\ J HILE this was going on, we were keep- FOR YOUR 

ing open house for neighbors who . 
wanted to see what a trailer looked like in- Lewis 1937 Catalog 








Stone } 
etc. side. Throughout our trip, we found this in- 
Standard tense interest wherever we went ( hauffeurs Loaded with information on tool build- 
Model and taxi drivers, farmers and storekeepers ing from castings 
plied us with questions every time we 
For faster, better stopped. Often it was difficult to get away —— yey on > 


jobs. Weighs only 
1 pound. Speed, 
13,000 r.p.m. 


and up 
$1075 2722 


from a filling station, because the attendant |= — 

n = Handiest power mower ever built 
was planning a trip himself as soon as he celer cane: ets onew aimed 
could buy a trailer, and wanted to know all control. Cuts 18” swaths: tri 
about the costs and other details. 












closer than hand mower; adjust 


’ F . ble to 4 cutting heights; light 

Our maps had been marked and our routes ” gaa ag e 
3 Accessories Free he : | ae weight, won't pack soil; rubber 
laid out. They would take us past places we iiaee* tual iat aniw S06 a dar 


had always wanted to see: Kitty Hawk, the ob. tact 
wind-swept dunes where the Wrights first 
flew; Daytona Beach, where Sir Malcolm 
1655 W. Av 
- Model Campbell flashed over the sea-packed sand at tatwouhoe, Winconsia 
he finest, fastest, 76 ” oO . >» Everglades > Grex ¥ 
most powerful tool 6 miles an hour; the be — Jy Da tt! Always mention PopuLAR SCIENCE 
for its type and Dismal Swamp, along trai s followed by Dan- M | d 7 
weight, 12 ounces iel Boone, George Washington, Grant, Lee, | LONTHLY when answering adver- 


Speed,25,000r.p.m and the Spaniards under Ponce de Leon. tisements in this magazine. 


$1§50 POST- \s a final step, we checked over every- | pp =_ a A Gt . —_ 
PAID thing. There was a fire extinguisher, a first- 
6 Accessories Free aid kit, a carton of common drugs. The car 
| was tuned up. All the spare parts were safely 
stowed away in the trunk. Our money was in 
* travelers’ checks. Our automobile liability-in- and AMAZE 
surance policy carried a rider protecting us 


GET A with the trailer attached 
~ DEMONSTRATION | | Ties sere two tstsminute bits of excite. | FOULS? rien s! 


ment. One was when we discovered a stow- 
ywwn broadcast Ww th the , 
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at Hardware, away. In one corner of the trailer, Tarzan, WALCO “MIKE most 
Department the family kitten, had curled up and gas te | Sows ee. = ng, lag 
a , Stores and all | sleep. Phe othe r was when we Sound be- and 23S uu will produce ‘a 
— adit - a Tool Dealers lieve it or not—that we had forgotten the can t recular broadcastit ne 
} opener a? : ‘evens Fun at Parties 
It was ten o'clock when we finished our in- | mitatethe bic radiostars and croon 
| spection and locked up the car and trailer Do a “Ben Bernie” or “Rud Vallee 


N nd of pleasure for re 


OAC Maa tL@e | Everything was ready for the start. Before | kiddies. “Excellent traini 


‘Pleasure and Profit with a daylight, the next morning, our adventure a 
seth MM shestttboe tishes thyae | would begin. | ae 
. . out yuttor ‘ 
unusual projects. 25c stamps or coin. to switch ft —e 
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Complete 

yourcamp 

with an 
outboard 
boat 


THE lake is your 
playground .. . 
each point and each pool... each shady 
cove and creek. An Old Town Boat is your 
passage to pleasure. A boon to the fisher- 
man... a thrill to the kids. 

There’s an Old Town Outboard Boat for 
every vacation need. Open-deck boats for 
sport. Large, fast, all-wood boats for family 
use. Each is a masterpiece—steady and safe. 
Rugged and ready for use. No calking or 
soaking, and no big expense. Write for a free 
catalog showing many models. Also row- 
boats, dinghies and a fleet of canoes. Address: 
Old Town Canoe Company, 314 Main Street, 
Old Town, Maine. 
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“Old Town Boats . 








DETECTIVE MICROSCOPE 
EASILY MADE AT HOME 


(Continued from page 69) 


prints, and other objects directly under the 
objectives of the microscope. 

The tubes to carry the linen-counter ob- 
jectives are made by rolling pieces of gummed 
package-sealing tape around a piece of one- 
inch dowel rod until the required thickness 
is obtained. The first piece of tape applied is, 
of course, wound around the rod with its 
ungummed surface next to the wood. Mois- 
tened tape is wound around this, and the 
finished tube slipped off, and then cut to 
proper length. 


HESE tubes are then fitted into the holes 

in the objective board, but are not glued 
firmly in position until the mirror box is 
adjusted in place above them. When the ap- 
paratus is complete, the objective tubes are 
slanted slightly until the two fields, seen 
through the eyepiece tube, join up in a straight 
line. The amount of slant is easily found by 
experiment, with the eye looking into the 
eyepiece tube. 

Before the tubes are placed in the board, 
the linen-counter objectives are fastened to 
cardboard disks, pierced with quarter-inch 
holes, which are glued into the lower ends of 
the tubes. The folding stand of each magni- 
fier must first be filed away from the square 
piece of metal which carries the lens. This 








EARN UP TO $2 to $3 AN HOUR IN 
SPARE TIME. NO EXPERIENCE NEEDED. 










A FOLEY Automatic Saw Filer files hand, 
circular and band 
better than the best hand 
filer Cash business no 
canvassing no eyestrain 
Louis P. Wadowick, Ohio, 
says “I have filed 764 
and 


aws 


saws in pare time 
have earned $850.00 
in carpenter work 
due directly to my 
aw filing contracts” 
Send postcard for FREE 
PLAN, no obligation 


FOLEY MFG. CO. 
419-7 Foley Blidg.. 














~ 600 POWER MICROSCOPE 


Triple Objective 
Brownscope “Professional” $8.50 
The new super-power 100X to 600X Brown- 
ope. Substantially and precisely made 
Heavy tilting base. Large concave mirror. 
Rack and pinion focusing with two adjust- 
ing wheels. Carefully tested optical system 
Power 100X to600X in six steps. Dustproof 
s objective revolving nosepiece. Chromium 
plated tube and machined parts. Comes 
compl vith wood carrying case, slides 
! 
se 








ete Vv 
truction ind elaborate 6 piece set of 
cting instruments mounted in carry 
ing case. Only $8.50 postpaid. 


Address Dept. 64 


BROWNSCOPE CO. 234 FIFTH AVE. NEW YORK 


can then be easily glued to the inside of the 
disk, with the lens coinciding with the hole. 

This objective, together with the eyepiece 
lens above, gives a magnification of about 
twenty times, which is the one used in the 
best professional bullet-comparison micro- 
scopes. Its field is, however, too small for 
use in examining fingerprints or typewriting. 
For these purposes, an objective of larger field 
and lower power must be provided. 

This is done by making a second “objective 
board” in which are mounted two lenses of 
about three-inch focus. These are obtainable 
also in ten-cent stores. They come provided 
with a paper cutter and rule as a handle, as 
shown in one of the photographs. This low- 
power objective board does not require paper 
tubes to support the lenses. These are fitted 
directly into the under surface of the board, 
and glued in place. This objective board is of 
course provided with a thumb set screw, and 
interchangeable with the higher-power 
objective board. Quarter-inch holes are 
drilled into the upper surface of each to re- 
ceive the dowel-rod lugs fastened to the back 
of the mirror box and keep it in position. 

The construction of the mirror box pre- 
sents little difficulty. Simply cut the bits of 
mirror with a wheel-type glass cutter and 
build the mirror box as shown in the plan. 


is 


NE point requires attention. After the 
mirrors and their supports are glued into 
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Nature’s most intriguing secrets and amaz- 
l But 


ing miracles are hidden to the naked eye 


this Wollensak microscope brings them to 
your vision—clearly, sharply. Magnifies 150 
times—costs only $12.50. Simple to use—even 


trument 
for ev 


for youngsters. 
makes it easy 


This remarkable ir 
and inexpensive 


ery- 


one to experience the fascinating joy of 
microscopy. 

Others: 425-power,$18.S0—from 100 to425 
magnifications, graduated in steps of 25;100- 


power, $5.00— magnification fixed at 100,no 
adjustments, but big value at the low price. 
At stores or direct, postpaid (or C. O. D.). 
Money-back guarantee, 


FREE BOOK! Write for yours today 150-Power 
WOLLENSAK OPTICAL COMPANY 
a &® 


*01 Hudson Avenue « « « Rochester $12.50 


WOOLLEN SAK 


APRIL, 1937 





their approximate position, fit the entire mir- 
ror box and eyepiece in place on the objective 
board, and focus upon some pencil crosses 
on paper under the objectives. You will thus 
be able to shift the mirrors slightly until the 
two half fields are equally illuminated. This 
is also the time to adjust the slant of the ob- 
jective tubes until the two half-fields join up 
properly in the eyepiec and are both in sharp 
focus. When these adjustments are satisfac- 
tory, the parts should be glued and allowed to 
dry in position. 

It is then a good plan to add four quarter- 
inch dowel rods as braces for the eyepiece 
tupe, as shown in the photographs. Before 
adding these, you may find it necessary to 
slant the eyepiece tube very slightly to get 
the field well centered. 

The small reflectors, which aid in illumi- 
nating the sides of the bullets away from the 
lamp, are made by bending two squares of 
bright tin or alum- (Continued on page 124) : 
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NOW only 19. 


buysa 6” Ball-Bearing 


BLACK & DECKER 





Look at these features of the new 6-Inch Junior— 
offered for the first time in a low-priced bench 
grinder of Black & Decker Quality: 1. !;-H.P. Uni- 
Anti-friction ball 
3. Light, strong aluminum housing. 4. Adjustable 


versal Motor. 2. bearings. 
tool rests, easily removable. 5. Convenient carrying 
handle. 6. Rubber Feet which hold Grinder firm on 
bench without bolts. 7. All moving parts carefully 
balanced. The 6-Inch Junior Grinder is just the 
thing for small tool-sharpening, light grinding, pol 
A sensational bench 

only $19.95. 


ishing, wire-brushing, etc. 
grinder value for .. 


BLACK & DECKER 14,” JUNIOR DRILL 


makes quick work of a thousand and one jobs 
around the shop, garage or home. Capacity, )4- 


inch holes in steel, 
14-inch holes in wood. 
Also drives wheels for 
light grinding, etc. So 
powerful it cannot be 
stalled even when drill- 
ing up torated capacity 
in steel. A wonderful 


drill for only . . .$19.50. 


14-inch JUNIOR DRILL for larger, heavier 
only $35.00. 





work, is an equally great value for 


MAIL THE COUPON TODAY 
information and name of nearest dealer where 
you can see these and other Black & Decker tools. 


BLACK & DECKER 


World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


for complete 


MA:. THIS COUPON NOW 


THE BLACK & DECKER MFG. CO., 
804 Pennsylvania Ave., Towson, Md. 





Please send Free Literature describing the 
new Black & Decker Junior Tools and address 
of nearest B. & D. dealer. 
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GET YOURS 
TODAY 


FREE!? 


@ Ask your Hardware, Paint or 
Lumber Dealer . . . or use coupon 
below ... for booklet picturing and 
describing the 24 new and exclu- 
sive projects for which you can get 
plans and detailed working instruc- 
tions — absolutely free. 
Here are the new 1937 projects 
... including a group of 8 associ- 
ated living room pieces by Gilbert 
Rohde, internationally famous fur- 
niture designer ... and new water- 
craft projects designed by William 
F. Crosby, Editor of ““Rudder.”’ 
Round Occasional Table Pin Cushion and Darner 
Desk with Concealed Magazine Basket 
Typewriter Drawer Table Lamp—F loor Lamp 

Book and Magazine End Waikiki Surfboard 
Table 

Radio End Table 

Coffee Table 

Cocktail Cabinet 

Cabinet and Writing 
Desk 

Folding Card and Gar 
Table 

Sailing Skiff **Plover 


Kayak Boat 
Nut Bow! and Hamme 











Fruit Bowl and Candy GLUES THINGS 
Dish 

Wood Jewelry PERMANENTLY 

Dutch Windmill 

Portable Boat 2 

Modern End Table 

Modernistic Clock Sold by Hardware, 

Governor Winthrop Desk Paint and Lumber 


Corner Cabinet Dealers Everywher: 


Jewel Case and Tray 











| CASEIN CO. OF AMERICA, In | 
350 Madison Ave., Dept. P.S.437, New York, N.Y 
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DETECTIVE MICROSCOPE 
EASILY MADE AT HOME 


Continued from page 123) 


inum and setting them on the base of the in- 
strument, as shown. The angle which re- 
flects best is easily found by trial, and depends 
upon the height of the lamp used to supply 
light 

In using the circular stages for examining 
fingerprints, it is a good plan to make a spring 
clip of _— or iron wire, under which the 
paper can be held flat and in position. The 
ends of the wire can be forced into the under- 
side of the circular stage 

In matching up fingerprints, the circular 
stages are rotated around their vertical axes. 
If the fingerprints on the two stages were 
made by the same finger, they can be joined 
up in the eyepiece, just as the bullet grooves 
can. You will then see what appears like 
single complete print, but it will really be 
made up of the two half images contributed 
by the separate prints. If the prints were not 
made by the same finger, they cannot be 
made to match in the eyepiece. 


N EXAMINING typewriting, the minute 

differences in the same letter of the alpha- 
bet, as written by machines of different makes, 
are easy to detect if the samples of typing 
re placed upon the circular stages and com- 
pared in the double-field eyepiece 

Peculiarities of individual machines—such 
as broken letters, tipped letters, and letters 
above or below the line—can be easily studied 
with the comparison microscope 

You also can cut out from handwritten 
letters common words like “and,” “the,’ and 
“or,” and study their characteristics side by 
ide. This is an interesting thing to do when- 
ever ransom letters are published in the 
lewspapers during a kidnaping case 

Two hobbyists can have a lot of fun iden 
tifying “unknowns.” An unknown is a 
sample of typewriting or handwriting, the 
authorship of which is unknown to the de- 
tective To trace a make-believe ransom 
note to the one of several suspected type- 
vriters on which it was written is a thrilling 
ime, as well -as good practice in actual, 
practical detective work 

When your comparison microscope is built, 
you will undoubtedly think of ways to use it 
in additional detective problems which I 
have not mentioned. It offers a field which 
has hitherto been closed to the amateur 

If you have a lathe, and sufficient patience 
ind skill, you can build a much better-finished 
instrument than I have shown in the photo- 


raphs. The object has been to explain the 
principles involved. The precise form of the 
construction is not important as long as 
these are observed 


AIRPLANES CARRY MAIL 
CHEAPER THAN DOGS 


AIRPLANES are cheaper than dog teams for 
delivering mail in the far north, the Canadian 
Post Office Department recently announced. 
\fter several years of experiment, it has 
found that the cost of transportation by air 
is far less than by the older method of sleds 
and dog teams. In 1936, a new high was 
reached in the amount of air mail carried i 
Canada 


MAY TREAT RHEUMATISM 
WITH IRRADIATED BLOOD 


IRRADIATED blood is being tested by Italian 


physicians as a possible treatment for rheu 
matism. Blood drawn from the veins of a 
healthy subject is chemically treated to pre- 
vent clotting, and then exposed to ultra- 
violet light After sterilization, the blood is 
injected into the body of the patient Dis- 
tinct benefits have been reported in over 200 
test Cases 
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Grinds, drills, engraves, 


, carves, sharpens, polishes and 
does hundreds of jobs quicker, better 
and with greater precision Handles 
easily asa pencil—weighs only six ounces 
and is amazingly powerful. 110-Voit 
be niversal Motor—about 20,000 r.p.m 
ss self-aligning ball thrust bearings. 
Hendy built-in switch. Easily replace 
able brushes, Universal Collet Chuck 
Bakelite housing. You must see and 
use it to appreciate its tremendous 
value. 

Order on 10-day trial. Money refunded 
if not more than satisfied. Booklet Free. 

20-piece Craftsman's Tool cet for all 
types of Moto-Tool work, $5 


Dremel | Manufacturing See 


11 acine, Wisconsin 
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Clipper Ship 
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Complete Kit 9 

















_ 
() de Construction Kit contains Carved Wood Hull, 
Stamped Balsa Decks, Lifeboats, Anchors, Chocks, 
Cast Metal Bitts, Wheel (all Cast Metal), ¢ *hains, ponte and 
Spars, Sail Cloth, Rigging, Cement, Colored La 
DEAD EYES quer: Complete Kit with Full Size P hans 
Pat. Pend Plus 15c postage. (Ask Your Dealer, or Order Di- 
New Low Prices rect.) Send for Catalogue Model Ships, Fittings 
Mate Brn and Supplies 
IDEAL AEROPLANE & SUPPLY CO., INC. 
28 West 19th Street New York 
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The Midget Slide Rule 


equals a 12 ie. straight slide rulein pre 
cision. Has A, B D, Cl, Log-Log, 
Binary, Ade And ALS scales. Gives 
“cs. Gives Trig. func tions t 1m inute 

! from 0 to 90 de grees. T 
vatedaluminum 


Hh The Midget is, 
undoubtedly, the most versatile calcula 
tor everinvented. Dia. 4 In. Price, with 
Fabrikoid case and Instruction Book, 
$2.00, cash or C. O, D. Money back if 
not satisfactory. Circulars free. 

Gilson Slide Rule Co., Stuart, Fla. 
(Patented 1-17-22) Slide Rule Makers since 1915 
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America’s out ding values in Row Boats 
Fishing, Hunting -Outbo ar d Motor and Sail Boats! 
Will not ink! la ost No work, worry or up 
keep cost! Aton ‘ready to use! ' Preferred by 
ose hong ummer camps and resorts! Send post 
card for 24-page catalog! It’s Free! 


PIONEER MFG. CO., 424 Perry St., Middlebury, Ind. 


POLAROID 


Be the first to own a pair of goggles with lenses of 
Polaroid. This wonderful material eliminates practically 
all reflected light making it possible to look under water. 
Wonderful for driving. Polaroid was described in this 
magazine a few months ago. $3.75 postpaid in U.S.A. and 
Canada. Binoculars at special prices. Let us help you to 
choose the best binocular for your particular purposes. 


FROSCO Box8ssS Fall River, Mass. 
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R. C. A., GENERAL ELECTRIC, 
PHILCO, ZENITH and other stand- 
ard makes. Hiectric and farm radios 
as low as $¢ All new—perfect 
guaranteed ‘Write for catalog and 
agents discount sheet. Do it today 


Buy Wholesale Direct 
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BETTER FARM ANIMALS 
PROMISED BY NEW TESTS 


(Continued from page 57) 


Through the following decade, the farm ad- 
visers toiled long and hard. Day after day 
they went out into the field, urging farmers to 
join cow-testing associations, helping them to 
select better bulls and to weed out inferior 
ones. Proper diets began to fill out underfed 
cows. Expert medical attention, sanitary pre- 
cautions, and quarantine measures helped to 
keep down bovine diseases. Scientific stand- 
ards began to replace guesswork, and cows 
that did not measure up to them were grad- 
ually eliminated. Blood from pure-bred, prize- 
winning dairy bulls began to filter into the 
herds of the state. 


EFORE long, results began to be apparent. 

By 1926, butter-fat production had shot 
to 225 pounds. More than 5,000 inferior cows 
had been discarded and 50,000 put under test. 
Enthusiasm mounted as rich milk poured in 
to swell profits. By 1930, 15,000 cows had 
been weeded out and 100,000 had been 
brought under regular scientific test. When 
the 1930 census figures were released, an 
amazing thing was discovered. Average but- 
ter-fat production for each cow had jumped 
to 265.6 pounds—six tenths of a pound more 
than the goal set a decade before! 

Not only at the University of California, 
but also at many other centers in the United 
States, scientists are delving into the secrets 
of breeding and raising superior live stock. 
At the U.S. Bureau of Animal Husbandry 
farm at Beltsville, Md., experts are tackling 
one of the oddest problems ever presented to 
agriculturists: How can we prevent hogs 
from getting sunburn? It seems that Danish 
pigs, introduced recently into the Middle 
West, proved very satisfactory, except for 
the fact that their tender skins blistered un- 
der the hot American sun. So experimenters 
are now Striving to cross the blond Danish 
pigs with “English blacks,’ and so produce 
a strain of brunets that would be resistant to 
sunburn. 








Draft horses are bred primarily for their 
pulling power. To test this factor, a special 

| “horse dynamometer” devised by farm ad- 
| visers was demonstrated recently. Mounted 


on the back of an auto truck, this apparatus 
consists of a number of disk-shaped lead 
weights which are attached to a harness by 
means of pulleys and steel cables. Teams of 
prize draft horsss, straining their powerful 
muscles, tug at the harness to raise the disks 
vertically from the floor. By changing the 
number and size of the weights, experts can 
accurately gauge the maximum pulling power 
of the animals. 


OREIGN scientists also are working in- 

dustriously to apply modern breeding 
principles to their own problems. Japanese 
experts are experimenting to produce strong, 
healthy horses that can withstand the rigor- 
ous Manchurian winters and still be small 
enough for the Japanese to ride comfortably. 

Chinese farmers prefer heavy-horned cattle 
to horses for farm work, for such an animal 
can not only plow but produce milk and 
meat as well. By crossing imported American 
short-horn bulls with the native cows, ex- 
perimenters hope to produce an animal far 
| superior to the Manchurian cow, now a 
small creature yielding only about three gal- 
| lons of milk a day. 
| These are some of the phases of the world- 





wide efforts of science to untangle the snarled 
complexities of animal life. When, at some 
future time, these findings are all put to prac- 
tical use, the world may see a breed of super- 
creatures—‘“streamline” animals supplying a 
new abundance of food and capable of a 
working efficiency undreamed of at the pres- 
ent time. 
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DRIVER B735 8” BENCH SAW 


$24.95 as shown, with self-setting 
Mitre Gauge and 72-page 
Instruction Book. 
The biggest and best $24.95 worth 
of tool value to be found any- 
where. 16” x 13” machine ground 
iron table tilts to 45° SKF 
ball bearings. Saw raised 
by precision worm Max. 
depth of cut 21/4,” self- 
indexing mitre gauge furnished at 
no extra cost. An unbeatable value 
-it's Driver Engineered. 
Other Driver } 
Flexible Shafts. 


angle. 
blade 
£Cal e 
Geared, 











EY ARE ENGINEERED 


—the 1937 Driver Power Tools offer far greater 
values for the money. 
only in more expensive equipment are incorporated 
in these models. 

Perhaps you are buying your first power tool, or en- 
larging your workshop. 
to yourself to study carefully the many 
superiority 


Features ordinarily found 


In either case you owe it 
points of 
that characterize Driver Engineered 


Tools for 1937. 


See them at your dealer’s or write for free copy of 
the colorful 1937 folder. 





DRIVER P175 JOINTER 


$29.95 as shown, including 72 pg. Instruction Book 


usual 


Driver Engineering has lifted this Jointer out of the 
$° jointer class. It is longer, heavier, more ac 
more durable. 28” overall length. Ma- 


curate and far 
chine ground table. 
Geared ulting fence 24” 
convenience, utility and dependability it has no 


SKF sealed, dust-tight ball bearings. 
long. From the standpoint of 
equal 


it's Driver Engineered. 


ASK YOUR DEALER ABOUT THE 
DRIVER EASY PAYMENT PLAN 


DRY BR Cnginecred 
POWER TIONS 


ingineered Tools—Band Saws, Jig Saws, Lathes, Drill Presses, Motor Grinders, 
Three Complete Lines In Three Price Ranges. 


USE THIS COUPON 


be alker- Turner Co., Inc. 
7 South Ave., Plainfield, N. J. 

che wa Please send me copy of the color- 

ful folder on 1937 Driver Tools. 














and Process fuses 
mixture on any masonry It beautifice 
both old or new buildings, walls, etc., at 
fills all eracks and can be applied in any thick 
and in 30 colors and shades. Fully proven 
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a waterproofed plastic 
and weatherproof 
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over 
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LARGE WAITING MARKET 


Owners everywhere want to enhance present values and 
make their buildings more attractive and livable. The 
better builders are striving for greater permanence, beauty 


salability in their new construction 
you can supply this 


and 
Stucco Spraying, 


can offer permanent, colorful surfacing at 
cost. Many operators report costs of 
2c to 4ce per sq. ft. and sell at from 


144c to 7c. Some have paid for their 
equipment from first couple of jobs. 


Machine capacity up to 1000 sq. ft 
per hour. 

Get the facts. The new Colorcrete 
sooks tell the whole story. Write te 
day. It may mean business inde- 
pendence for you. 

COLORCRETE INDUSTRIES, INC., 

572 Ottawa Ave., Holland, Mich. 


With Colorcrete 
waiting market and 
amazingly low 








1937 SPEED MODEL CORONA 


Corona Standard (illustrated) is today’s “‘tops’’ in 
| popular-priced portables. All the usual features, 
free touch-typing lessons, smart carrying case 
| plus the effortless ‘‘Floating Shift”, exclusive to 
Corona. Also Touch Selector, Anchored Carriage, 
Speed Booster, Piano Key Action... faster, easier to 
operate,amazingly complete. Price,subject torevision, 
$49.50...oron terms as low as $1.00 a week if desired. 
Whether it’s school work, business, or heavy 
respondence, literary or professional work, Corona 
can save you time and labor. Ask for booklet 





cor- 
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LC Smith & Corona Typewriters, Desk 4 


721 E. Washington St., Syracuse, N. Y. 

I’m thinking of buying a Corona. Please send free 
booklet showing models and prices. 
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one PLEASE PRINT PLAINLY 











NEW BOOK CRAFTSMEN SHOULD HAVE 
100 Pages —No. 9 — Make Beautiful Furniture 


at a fraction of store cost. 14 pages of lumber, all woods cut in usable sizes without 
10c waste. USE THE CRAFTSMAN new process of inlaying, using our new proce 
ART INLAY GLUE, needing no clamps for the finest work. Hard to find rare 
Rebated grains for all wood, including foreign,—hard-to-find cabinet hardwar: Lists and 
on first ees oe 76 ~~ > of scroll patterns, inlay table tops—Kits for inlaid art 
d xes, aques, trays, book ends, ete. that anyone can make—22 pages in color. 
order. 4 E NE + AN BLINDS for one-third of usual price. All material requiring only 
a saw, screw driver, a tack hammer and paint to assemble 
CRAFTSMAN WOOD SERVICE CO. 2734 MARY STREET CHICAGO 
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| FINDS MANY ODD USES 


(Continued from page 51) | NOW evrsive Mead 
| , bicyel e 30 
and catches any drippings. Soda straws in | [ays without Ubuying for 
his nostrils enable him to breathe while you | expense if not satisfied. 
apply thin layers of the material, one by Write quick for FREE 
one, over a rough frame fashioned of wire pe Bye Re ie ng 
to support it. When the last has hardened, | SAVE 's buying direct 
which takes but a short time, the solidified | *T’™ eagpal 
mold is grasped at the edges and carefully $19.95 
lifted off. It bears the imprint of every de- Mead’s Sentinel bike only 
tail of the subject’s features. ' ee ae 
Next you melt up a small quantity of the | finest quality bicycles at 
“positive” material, an opaque, waxlike sub- | "@ck-bottom prices. 
stance supplied in tints to match various Rider Agents Wanted 
shades of complexion. This is brushed or | Bide,and esmibit sample of our new ial- 
poured into the “negative” mold to form a | Opportunity of lifetime. Special Offers 
thin shell. When it has set, it is backed with | Sou’hurrs!. Send. no. money-—write. 


—Save [One-Half on lamps, wh 


the reénforcing plastic. Remove the cast | Tires tires “equipment, “Drop as a postal, FREE! 
from the mold, and you will have a likeness wy. @] CuCLe COMPANY Great new Color 
of photographic quality that will endure ea DEPT.3-249CHICAGO Fe Bema 
through the years. oO - ee 





| NEW MOLDING MATERIAL | G Days Tr ial / 



















MAKE THESE READY-TO-ASSEMBLE MODELS 


F A hobbyist chooses, he can enhance the 

appearance of the mask by hand-carving 
the eyes open, by gluing on real hair to rep- 
resent eyelashes and eyebrows, and by tint- 
ing with oil colors. Since “positive” moulage 
takes electroplating, the finished mask may be 
given a striking appearance with a coating 
of silver or of copper. 

Suppose you want to present masks of 
yourseli to each of half a dozen relatives. 
You need make only one “negative” mold. 
The six “positives” are then cast in turn; as 
each one is withdrawn, a dipping in water 
is the only preparation that the mold needs 
before the next casting. 

When the “negative” mold has served its 
purpose, it is broken up and the material is 
used over again. For an amateur of limited 
means, this is an especially important point. 









































New, Complete | Four pounds of the “negative” plastic, enough 
| to make a face mask, costs from six to twelve : 
HARMONICA INSTRUCTION BOOK dollars. The same material may be melted : 
implest and easiest instruction down and used again from 100 to 300 times ey 
ook ever prepared for the harmonica however, reducing the cost of a single “‘nega- ne NO WOOD CARVING 
It describe ind shows you in picture tive” mold to a few pennies. The “positive” aes SKILL OR TOOLS 
ist DON hen SacS BO, and tak material is cheaper by the pound and much REQUIRED 
OU Hep BY Kep UAt M & snore tien less of it is required, so the total cost of a 
u are able to play the popular sele ’ | 
ome bar ie age gh, her face mask amounts to less than a_ dollar. , , 
tions contained in the book Tells how Even the initial expense for materials be- These pictures show progressive steps in the 
rte gag” “ yw ds , qd... € comes moderate when it is shared by a group fascinating assembly of StromBecKer authentic 
plains the different kinds of harmonica ; oe - ~ale : ae ‘ — . 
nid thele: uss of hobbyists. A still more modest start may wee = yap sana ey Guangenee with sand- 
be made with a two-pound can of the ma- toypeanathe aioe cain ange agllennien rrp tied 
BE POPULAR—BECOME terial. enough to cast a human hand or a to put together. You merely assemb/e the parts into 
AN EXPERT HARMONICA PLAYER small statue, and many beginners acquire a complete, scale model. Fun for everyone. All 
Boys and girls who are good harmonica | practice in this way before going on to more moving parts move. 19 different models. See your 
pl : ers are always wanted at partic | ambitious projects. dealer or send coupon below. 
ind social meetings. They are the lead .  . ‘ oe . 
ers who get the fun going and make th: Starting in a small way from its invention 
party peppy. Learn this fascinating a few years ago, moulage has made a per- Ss ae 
way to become popular. Send for fre manent and valued place for itself in the 
oe ; Mikado L ive, 1922H. 
instruction book toda realms of science, art, and industry. Now, Assembled sae eae. ' 
M.H with its increasing use by amateurs as well as 
, Inc. 1 its ; 
351 Fourth Ave. New York City | professionals, moulage may soon be perform- 
| ing many new and as yet undiscovered tasks 


in aid of science Freight Train, 1922T. For use separately o¢ with above locomoe 


HIGH WEAR RESISTANCE a | 
FOUND IN NEW ALLOY Seen re naan iat sete eral ine. 


| authoritative booklet—the inside story 
of American railroading—only $1.00 
postpaid. Money-back guarantee. 
Booklet only, 10c postpaid. 







By COMBINING one of the first metals used 
by man with one of the latest discovered, 
metallurgists have just produced a new alloy 


MAIL THIS COUPON TODAY “pape - 
with remarkable characteristics. Beryllium, 




















OS SS ee 
' M. HOHNER, Inc., Dept. 21D | lighter than aluminum and so hard it will 
' SSS Court Ave. How Verh Cty 1! scratch steel, is added to copper. By heating 
p Please send me your n Instruction Book FREI | and cold-working the ductile alloy produced, | m= 
its tensile strength is raised from 60,000 ; 
7 € _ Rand ag irom s ” | Strombeck-Becker Mfg. Co. 
- ' pounds to the square inch to _more than y Dept. PS-47, Moline, Illinois | 
' ee cmenaneeta —-— | 170,000 pounds. The new alloy’s resistance g (Attached is $1.00 [currency C]check [money order. 9 
' ' to wear is said to be five times as great as Send parts for models shown, 1922H and 1922T, and 1 
i. , | that of phosphor bronze. Its resistance to book ap motives” immediately, postpaid 
—_ ; | fatigue is exceeded only by a few steel alloys. | J re ste - = I 
| ° a 4 J ttacNhed 1s ut Stamps rref oen me OO 
1 1 | Its hardness and high resistance to corrosion | g ~ *tyistorical Locomotreee” immetarcl, po spall ‘i 
Be i i | and wear make it valuable for making bear ’ j 
Ada am sickage te a ee ee | ings, gears, and tools I Name ——e : acer 
| Address Canadian inquiries to Hough & Kohler, Ltd., Toronto I | Be, Bt » a ‘ : i Add J 
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RADIO TROUBLE-SHOOTING 
(Continued from page 75) 


approaching oscillation) usually can be elim- 
inated by connecting a small mica condenser 
across each side of the high-voltage secondary 
of the power transformer. As electrolytic con- 
densers are likely to be used in the power sup- 
ply, it is also advisable to use a small mica 
condenser across the first condenser next to 
the rectifier. Sizes ranging from 0.005 to 0.02 
mfd. will suffice. Similar condensers used 
across the primary will also prevent noise 
from entering through the power line. 
Although it is possible to wire a radio cir- 
cuit completely and remove any “kinks” or 
troubles without any special meters, the work 
will be simplified if the radio experimenter 
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RENT NEON BULE PROC 
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N ON OF CONDENSER 


GOOD - Neon Bull Lights Momentatily. .. 
LEAKY- Neon Bulb Blinks 

SHORTED - Neon Bulb Lights Conti nuously ec 
OPEN - Neon Bulb Does Not Light. ... +... 











How a plain neon lamp, wired to a 200-volt 
direct-current supply, makes a condenser tester 


provides himself with a voltmeter, an ohm- 
meter, and a condenser tester. 

Suitable voltmeters are easy to obtain. If 
you at one time owned a commercial battery- 
operated receiver, and have it stored away in 
your attic, you will find that its panel boasts 
a miniature meter that will serve. 

With a few alterations, one of these inex- 
pensive meters also can be made to serve as a 
double-range ohmmeter. How this is done is 











APRIL, 


shown in the illustrations. First obtain a used 
voltmeter having a scale which reads from 
zero to five or from zero to seven volts. Then, 
by carefully unscrewing the back of the case 
and loosening a small bolt, remove the built- 
in resistor spool. This resistance looks like a 
midget magnet coil. 

After disconnecting the outer end of the 
wire wound on the resistance spool, unwind 
enough of the wire to bring the total resist- 
ance of the coil down to about 340 ohms. By 
putting a three-volt battery in series with the 
meter and the spool, and removing wire until 
the meter needle reads off the scale, this can be 
done without the aid of an additional meter. 


AL L that remains, then, is to connect the al- 

tered resistance into a circuit consisting 
of a “C” battery, two forty-five-volt “B” 
batteries, a 6,000-ohm resistance having a 
sliding tap, a 200-ohm rheostat, and a pair of 
test prods, as shown in the diagram. The volt- 
meter is now an ohmmeter and the battery- 
switch circuit provides two scales—from 0 to 
10,000 ohms when the “C” battery is con- 
nected into the circuit, and from O to 150,000 
ohms when the “B” batteries are used. 

The rheostat is provided to make it pos- 
sible to allow for any reduction in the volt- 
ages of the batteries due to use. For this rea- 
son, the meter must be adjusted each time it 
is used. This is done by touching the two test 
prods together, throwing the switch for the 
scale desired, and then regulating the rheostat 
to bring the needle to the zero reading. 

When the meter is first made, it will be nec- 
essary, of course, to calibrate a suitable scale 
This can be done easily by testing known re 
sistances of various sizes and marking the po 
sition of the needle in each case on a dial. 

In testing fixed condensers, no meter is re 
quired. A simple tester, shown above, can be 
made simply by wiring an ordinary neon light 
into one leg of a pair of wires leading to a | 
200-volt direct-current source (a “B” supply 
will serve). 
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Delta offers a full line of wood and metal 
working tools with many new units and im- 
provements for 1937. Send the 
coupon for complete Deltacatalog: 


Combination Ten-Inch 
Circular Saw 
Six-Inch Jointer 





Extremely popular 
combination unit com- 
prising two splendid 
Delta tools mounted on 
steel stand. Numerous 
special features on 
both tools. No inter- 
ference. An ideal unit 
for home workshops 

and light factory work. 


Write For 1937 Catalog 


And also the New 32-page book No. 3 of ‘‘Practical Delta Pr »jects”’ 
crowded with new and ‘‘Out of the ordinary’”’ things to make—with 
many photographs, working drawings, and easy-to undewtere 
w Seventeen-inch illustrations. Every craftsman should have this book. Sen¢ Oc 
att Press. The With coupon for Delta Project Book No. 3. 1937 Delta Catalog 
greatest drill press mailed postpaid, 
value ever offered. See eee eee es 
mone ote = DELTA MANUFACTURING CO. Dept.B437 
on the marke y 600-634 E. Vienna Ave., Milwaukee, Wis. \ 





New 17-inch 
Drill Press 













I enclose 10c¢ (stamps or coin) for which please send me one 

copy of the new 1937 Book No. 3 of ‘Practical Delta Pro- 
visi Also place me on your mailing list to receive 1937 

Delta catalog of quality motor-driven tools. $ 


State... 














THE PLANT YOU HAVE 
BEEN WAITING FORI 
Easy Payment 
. Plan 









|_MAKE YOUR OWN ELECTRICITY > ANYWHERE - 
| “LESS THAN ONE CENT PER KILOWATT”’ 


Unbelievable economy possible with the WITTE Vertical 
Diesel Engine. Small, compact, with direct connected gener- 
ator. Steady, flickerless light. 110 volt AC and DC plants 
without batteries run when current is wanted. The 32 volt 
plant is for charging light plant batteries, with charging costs 
lower than ever thought possible. The WITTE Vertical Diesel 
Engine is full diesel construction, solid injection. Easy start- 
ing, four-cycle type, easily installed. Get a WITTE Die- 
selectric for greater comfort and convenience. 


Responsible Dealers Wanted 


L 
WITTE ENGINE WORKS Plants 
4224 OAKLAND AVE., KANSAS CITY, MO. Available 





LUSTAQUIK ENAMEL (ieee 


For bright, colorful, durable and waterproof furni- Y LUSTA UIK 
ture, woodwork, wicker and metal surfaces, indoors a FINI 

or out. A self smoothing enamel. Easy toapply. Dries §& 
in 4 hours. Leaves no brush marks. All newest colors. 


Write Dept. 742 for booklet in natural colors, Free. 










BOSTON VARNISH COMPANY, Everett Station, Boston, Mass 
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TIME IS SHORT, BUT FOOD IS TASTY.. 

YOU EAT A LOT AND EAT IT HASTY... 
IN CASE A CASE OF HEARTBURN COMES, 
WE HOPE YOU'VE GOT YOUR ROLL OF TUMS! 





“t 





tatty TUMS’ 


FOR QUICK RELIEF FROM 
ACID INDIGESTION, HEARTBURN, GAS 





S° many causes for acid indigestion! Hasty | 

( iting o« 6 Sa oking ‘ he crage . ric h 
foods . . . no wonder we have sudden, unex 
pected attacks of heartburn, sour stomach or 
gas! But millions have lk ed the irt thing 
to do is carry Tums! These tast ints give 
scientific, thorough relic  eniclis t Contain 
no harsh alkali . . . cannot over-alkalize your 
stomach. Release just enough antacid com | 
pound to correct stomach ac‘dit\ . remainder | 
passes wn-released from your system. And 
ih e so pleasant . just like candy. So 
handy tocarry ir pocket o1 lOc aroll at | 
i drugstore yy f 25c in the | 
ECONOMY PACK 


FOR THE TUMMY 


TUM3-5 


IMS ARE 
ANTACID 
NOT A LAXATIVE 
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e Beautifu i r 1997 Cale fa The ete \ ’ 
arniple f Tums and MR ‘ t pa we and 
® postage to A. H. Le ( Dey D-74 I M 
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FACTORY DISPLAYS AT 
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New York, 130 W. 42nd 


ATLAS DRILL Philadelphia, 113 W. 3rd 
PRESSES °16.45 | —— | 
to $42.45 ASK 
YOUR ~ 
DEALER 








ATLAS PRESS CO. 


SN. Pitcher Ste., Kalamazoo, Mich 
Atlas Press Co 
455 WN. Pitcher St., 
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TIN-CAN CHEMISTRY 


(Continued from page 71) 


them. The copper is collected when the cans 
have been completely converted. The iron 
in the cans takes part in the process, behav- 
ing in just the same way as the tin. 

Tin precipitates a number of metals be- 
sides copper from their salts, including mer- 
cury, silver, bismuth, gold, and platinum. 
Try suspending a piece of tin foil, rolled in- 
to a stick, in a solution of silver nitrate. 
Soon you will find it covered with pretty 
crystals of metallic silver. 

When metallic gold is liberated from a 
solution by the action of tin, the finely di- 
vided colloidal particles take on a shade rang- 
ing from red to purple. Gold in this peculiar 
form, known as “purple of Cassius,” is used 
for gilding porcelain. 


INC is one of the metals that tin does 
4 not displace; instead, zinc will deposit 
tin from a solution. Cover a piece of tin 
foil with strong, hot hydrochloric acid and 
it will dissolve, giving you a solution that 
you can use in this and other experiments 
on yy a tin salt. Hydrogen gas escapes, 
and the remaining liquid contains stannous 


chloride, or tin chloride. When you insert a 
rod or strip of zinc in this solution, beautiful, 
hiny crystals of tin should plate out upon 
If they do not, and bubbles of hy- 
s appear instead, the solution con 
much acid and is attacking the 


the zinc 
drogen ga 
tains 
Zinc. 

Common pins, which are made of brass 
wire, are coated with tin by the reaction 
just described. When the pins are shaken in 
a solution of a brass salt, the zinc in the brass 
displaces some of the tin. The latter is de- 
posited in metallic form upon the pins, giv- 
ing a tarnish-resisting coating. 

Metallic tin acts upon a solution of ferric 
chloride, one of the forms of iron chloride, 
in an interesting way. If you leave a sheet 
of tin overnight in a small quantity of the 


too 


iron solution, the tin dissolves. At the same 
time, the ferric chloride is “reduced” or 
transformed into ferrous chloride, another 


form of iron chloride, as you can tell by the 
disappearance of the original yellow color of 


NEVER TOOK A LESSON 
FROM A TEACHER 


—yet Bob is the envy of 

his music-loving friends 
You, too, can learn to play 
any instrument this amaz- 
ingly simple way. No ex- 
pensive teacher. No tiresome 
exercises or practicing. You 
learn at home, in your spare 
time. Yet almost before you 
know it you are playing real 








tunes! Then see how popular 

you become. The cost aver- 

ages only a few cents a day 

No teacher to make you 

nervous. Course is are a. 

rapid, simple as 

First you are told chat yo do—then you do it yourself 

and hear it. 

LEARN TO PLAY Demonstration 

* vag sig Lesson Free 
ano ultar Write day fe Tree Dem- 

Violin Saxophone pel sa Bins 2 
Organ Mandolin with big free booklet which 
Tenor Banjo gives you full details and 
Hawaiian Guitar J proof. No obligation. Instru- 


Piano Accordion ments supplied when needed, 











Or Any Other cash or credit. U. S. School of 
Music. 84 Brunswick Bldg., 
Instrument New York, N. ¥ 5 


SHIP MODELS & 
Build a Model 


OF THE BRIG. 


Malek Adhel | 


ee ial Kits for building hol- 
low or solid model. AlsoKits & 
= fittings for many other mode is, 
ustrated booklet, describing the above 
> (coin). Many persons on receiving this b« 
how simple and enjoyable is ship medel making 
booklet before starting your model. 


___ Model Ship Supply ‘ Co., Dept. R, Mineola, N. Y. 


WHIZ Electric Tool 
DRILLS, GRINDS, POLISHES, 
SHARPENS, SANDS, SAWS, 
CARVES — easily, quickly 

shopful of tools 

in one. Indispensable 


and economical for 
Homecraftsmen, mechanics and carpenters. 


POWERFUL—SPEEDY—DEPENDABLE 
Motor 14°" capacity. Cannot 
hest quality workmanship and 
10-DAY money-back TRI AL. 
including 
grind 
ynplete 


sant 





"Eavge 64-page photographically 
ent postpaid upon receipt of 
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the solution. 

‘Tin Lizzie’ may be an undeserved epi- 
thet for a car, but an expert has estimated 
that the average automobile does contain no 
less than seven and a half pounds of tin, 
mostly in the form of solder and bearing | 
metal. And these are but two of the hun- 


valuable alloys made from tin. 


dreds of 
O* DINARY solder consists of a half-and- 
half mixture of tin and lead, and melts 
at a temperature considerably lower than the 
melting point of pure lead. When tin is al- 
loyed with saiiean combinations of bismuth, 
cadmium, lead, and mercury, however, it 
forms a peculiar and interesting set of alloys 
that liquefy well below the boiling point of 


water! Hence they are used as fusible links 
in automatic sprinkler systems; in case of 
fire, the link melts and allows a spring valve 
to open, releasing a flood of water. How to 
make a working model of such an apparatus 
was described in an earlier article of this 


series (P.S.M., 
Though tin is 


Apr., ’35, p. 54). 

a soft and malleable metal, 
has a hardening effect upon soft copper. 
Bronze, gun metal, and bell metal are the 
results of this fortunate union. With zinc and 
copper, tin combines to make many types 
of brass; with copper and antimony or lead, 
britannia metal and pewter; with lead and 
intimony, type metal for printing; and with 
zinc, antimony, and various other ingredi- 
ents, Babbitt metal for the bearings of ma- 
chinery. Only iron is more versatile than 
tin at entering into useful combinations with 


ther metals | 
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YOUR AIR CLEANER 
(Continued from page 76) 


see much sense in that air-cleaner business,” 
Wisner complained, as the two men headed 
for the river bank. “When you get it fixed 
up, why not leave off the air cleaner? What's 
the need for such a gadget, anyway, when 
most of the roads are concrete and there isn’t 
any dust to speak off? People don’t have to 
breathe through an air cleaner, so why should 
a motor?” 

“I’m ashamed of you, Doc,” Gus smiled, 
as he pulled his fishing rod out of the case 
and started to put it together. “Have you 
forgotten all the little hairs inside your nose? 
They do exactly the same job for the air you 
breathe that the oiled metal filaments in the 
air cleaner do for your car’s air supply.” 


HE doctor grunted. “Score one for you, 

Gus. Of course, that’s true. Still, I 
shouldn’t think that the little dust there is 
in the air these days would do the motor any 
harm.” 

“No dust in the air, eh?” Gus countered. 
“Then what is all that stuff that settles on 
your car when you get it spick-and-span 
and leave it standing outdoors—even on a 
concrete road—for a couple of hours? And 
if you rub your finger over the hood or the 
top of a mudguard, you pick up a lot of fine 
grit that would make a pretty good grinding 
compound if you mixed it with a little oil. 

“Another thing,’ Gus continued, warming 
up to his subject, “every time somebody ana- 
lyzes the carbon that forms in a motor, he 
always finds that a large percentage of it is 
road dust. Aside from that, the air cleaner 
acts as a silencer. Take it off, and the air 
rushing into the carburetor makes a whishing, 


sucking, gurgling sound so loud it'll drown 
out all the other noises in a car.” 
At this point in Gus’s little talk on air 


cleaners, he hooked a big fish. In the ensuing 
excitement, the subject was forgotten. It was 
a lively battle, but Gus finally worked the 
fish close to the bank where Wisner was 
standing. 

“Net him quick!’’ Gus shouted. “Feels like 
the hook may let go any second!” 

The doctor was just in time, for the hook 
snapped loose as the net scooped up the prize. 

“Guess we'd better get going now,’ Wis- 
ner suggested, “I want to get in touch with 
my office pretty soon.” 

When they got back to the Model Garage, 
Wisner phoned his office and, as there were 


no calls, he decided to stay and watch Gus 
fix his car. 
As he had predicted, Gus found the piece 


of metal in one of the cylinders. Fortunately, 
it had not scored the wall, so he started to 
reassemble the head. 

“The trouble with this air-cleaner business,” 
he grumbled, as he brought out a new cleaner 
and tested to see if it fitted properly, “is that 
more than half the air cleaners on the road 
today aren’t doing what they should. Just 
because the air cleaner ordinarily doesn’t give 
any trouble, most owners neglect them. The 
oil gets all dried out, and after that most of 
the dust goes right through. 

ND what’s even worse,’ Gus went on, “‘is 
that some car owners just go on spilling 
heavy oil into their cleaners without ever 
giving them a real cleaning out. After a 
while, the metal filaments get so coated with 
a caked-on mixture of heavy oil and road 
dust that they actually cut down the air flow. 
Then the owner goes around complaining 
about what rotten gas mileage he’s getting, 
when the only trouble is that his air cleaner 
is so clogged it’s giving the same effect you’d 
get by running with the choke partly closed 
all the time. A badly clogged air filter will 
cut your gas mileage sometimes as much as 
three or four miles (Continued on page 130) 
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to the gallon—and that’s a mighty big waste. 

“T know the instruction book says to clean 
it out with gasoline and re-oil it,’ Wisner 
commented, “but that strikes me as a pretty 
messy job. Can’t you blow the dirt out with 
air pressure some way?” 

“You can’t get it really clean with air 
pressure,” Gus replied. “And the job of 
cleaning isn’t so messy if you go about it the 
right way. Get yourself a couple of cans 
big enough to take the air cleaner, and have 
one of them about twice as deep as the air ' 
cleaner is high. Have covers for both of the 
cans. Put the air cleaner in the shorter can 
and pour in enough plain gasoline to cover it. 
If you want to play safe and have no worries 
about fire, use one of the standard nonburning ' 
dry-cleaning fluids instead of gasoline. Let 
the air cleaner stand in this fluid for five 
minutes or so and then swish it up and down 
a couple of times to dislodge all the dirt. 


**7N THE deep can,” Gus continued, “put 

enough light oil to cover the air filter. 
The lighter the oil is, the better. Winter en- 
gine oil—S. A. E. 20, or even a lower vis- 
cosity, is about right. Dunk the air cleaner 
in the oil and then, with a piece of string and 
a short stick, hang it in the upper part of the 
can overnight so as to let all the excess oil 
drain away. If you're in a hurry, you can 
cut the draining time to ten minutes or so, 
because what little oil runs out after that 
won't have any effect on the motor. 

“It'll take quite a while before the cleaning 
fluid gets so dirty that it won’t take all the 
dirt out of the air cleaner,” Gus continued, 
“and you'll use so little of the light oil that 
you'll hardly notice it.” 

“Sounds like a cinch that way,’ Wisner 
agreed, “only I think I'll tie the string onto 
the air cleaner before I start. Then I won't 
have to get my hands in either the cleaning 
fluid or the oil. How often should you do 
the job?” 

“The instruction books usually say every 
1,000 miles or so,’ Gus replied, as he fas- 
tened the air cleaner in place and started to 
put his tools away, “but, of course, it really 
depends on how much dust you run into, 
and not on how far you drive. If you're 
driving in heavy traffic, on roads with dirt 
shoulders, you pick up dust fifteen or twenty 
times faster than you do if you drive over 
the same roads with no traffic.” 

“Suppose I give the air cleaner a treatment 
every 2,000 miles if the going is mostly on 
concrete without much traffic, and cut the 
intervals down to as little as 500 miles if 
the traffic is heavy and there is a lot of dust ?” 

“That’s reasonable, Doc,” said Gus, as his 
friend climbed in and started the motor. 


OE CLARK, who had stepped out of his 
J office just before Wisner drove away, was 
sniffing the air suspiciously. ‘ 

“T smell fish,” he grinned, as he picked 
up the leaf-wrapped trophy and examined it 
admiringly. ‘You old fraud! Now I suppose 
you'll tell me you pulled this out of Doc Wis- 
ner’s motor, too!” 


FINDS 325,000 NEEDLES 
ON A SINGLE PINE TREE 


DurING a detailed study of pine trees, Dr. 
A. L. MacKinney, of the Appalachian Forest 
Experiment Station at Asheville, N.C., re- 
cently counted all the needles on a sixty-six- 
year-old tree which measured thirty-four feet 
from the tip to the lowest branch. He found 
the total number was 325,000. The surface 
area of the needles was nearly 4,000 square 
feet. Laid end to end, Dr. MacKinney com- 
puted, the needles from the one tree would 
have stretched fifteen miles 
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WAR ON “DRIVING STRAIN” sive. 








RIDE RELAXED (above)—Eye 
and neck strain (1 and 3) re- 
duced by means of a wider wind- 
shield, safe-vision lighting. 


Thorough, scientific insula- 
tion banishes tiring road noises 
that irritate ear-drums (2). 
Back and leg muscles (5 and 
7) are rested and relaxed by 
chair-height” 


“ce 


comfortable, 


seats. Effortless steering plus 
easy, quiet shifting results in 
far less exertion for arms, 
hands and wrists (4 and 6). 














~~ “= sure shock-absorbers (2), and rubber 
“Ir body mountings (3) insulate the car 


Causes of Fatigue Tracked Down 


“fPFNHINK of the man who drives it!” That is the 
first consideration of Plymouth engineers. 


Eye and ear fatigue...muscular strain in neck, 
back and legs...no item was too small to escape 
their attention. They have made your Plymouth 
easier to handle...more restful to ride in...and 
therefore safer. PLYMOUTH DIVISION OF CHRY- 
SLER CORPORATION, Detroit, Michigan. 





dg Leh ai he MORE ROOM (above) — 
4° 4" “GR a > ; ‘ than ever before... for 

’ ‘ legs, shoulders, heads. 
Rumbleandvibrationare 
gone because the body is 
mounted on the frame 
on live rubber cushions. 


















NO LEANING SWAY 
(left) on curves. A stab- 
ilizer bar, mounted onthe 
frame, is connected with 
the front axle...it keeps 
the car on an even keel. 





ROAD SHOCKS STOPPED (/cft) — 


large Airwheel tires (1), low-pres- 


_ ~ from road vibration, bumps and jolts. 


NOISE SILENCED (right) —Plymouth 
engineers analyzed sounds inside a 
car. Then they insulated the steel 
top, sides, doors and floor with five 
different materials...produced Plym- 
outh’s amazing “hushed ride.” 


PRICED WITH 
THE LOWEST 


Today, you’ ll find Plym- 
outh is priced with the 
lowest...and offers very 
convenient terms. You 
can buy a beautiful, big 
new Plymouth on remark- 
ably low payments. The 
Commercial CreditCom- 
pany has made available— 
throughDeSoto, Chrysler 
andDodgedealers—terms 
which you will find fit 
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your budget...and make 
it exceptionally easy to 
purchase...and enjoy... 
a new Plymouth foday. 
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A BRAND-NEW CUSTOMER used the tele- 
phone this morning. Betty Sue called 


up that nice little girl around the 





corner. 





Every day, hundreds of Betty Sues 
speak their first sentences into the 


telephone. Just little folks, with casual, 





b : friendly greetings to each other. Yet 
their calls are handled as quickly and 
concerned the 


efficiently as if they 


most important affairs of Mother and 


Daddy. 





For there is no distinction 


a 
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BELL TELEPHONE SYSTEM 


Hon BIRGS TeLepPome C.O2 V 


in telephone service. Its benefits are 
available to all — old and young, rich 
and poor alike. To Betty Sue, the 
telephone may some day become 
commonplace. But it is never that to 
the workers in the Bell System. 
There is constant, never-ending 
search for ways to improve the speed, 
clarity and efficiency of your telephone 
calls... to provide the most Ez, 


service, and the best, at the 


lowest possible cost. 


hen answering advertisements in this magazine. 
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this to a safety catch 
on the trigger, com- 
plete protection for 


The hunter sees a 
duck, aims, and pulls 


is a redhead, the gun 
doesn’t go off. To save 
the sportsman’s breath 
after a long tramp in 


Maybe the Answer Is 
To Drink More Milk 


IN A RECENT issue, I certainly was glad to 
see that someone has finally discovered a way 
to keep nuts, bolts, and other small parts 
neatly arranged in the 
home workshop. Be- 
fore reading the arti- 
cle on handy hard- 
ware drawers, I al- 
ways kept my small 
parts in cigar boxes 
and piled them on the 
shelf, but the method 
had its disadvantages. 
Either the box I want- 
ed was on the bottom 
of the pile, or it had 
been taken down and not replaced. Then, too, 
there was no way of having the various sizes 
properly separated without having so many 
boxes that they were a problem. Having pub- 
lished this fine article, all you have to do is 
tell us where to get enough milk cans of the 
same size to complete a set of these drawers 
without having to save until one is too old to 
derive any benefit from them. If any other 
readers have discovered a good way to save 
these cans in any quantity, I would appre- 
ciate having them tell us how they manage to 
do it—A.W.B., Buffalo, N. Y. 


E.W.P. Is Requested 
To Look on Page 54 


I am writing, not to criticize your fine mag- 
azine, but rather to ask a favor of you. I 
enjoy every one of your articles, but would 
like to have you give some space to the 
Dutch elm disease. I am a lover of trees, and 
operate a small laboratory here in my home, 
so an article advising us how to combat this 
plague would be highly appreciated by me, 
and, I think, by every owner of an elm tree. 


WE'VE GOT JUST 
THE PLACE TO 
KEEP NUTS 





—E.W.P., Burlington, Iowa. 


Duck Filter for Guns 


Would Simplify Hunting 


AT LAST science comes to the rescue of wild- 
fowl hunters! By combining a couple of ideas 
from the February issue, the sportsman can 
be sure that he will never mistake the legally 
protected redhead duck for the greenhead, or 
mallard, which he is allowed to shoot in sea- 


son. The wing-beat frequency of the redhead 
is undoubtedly different from that of the mal- 


lard, so by equipping each gun with a photo- 


electric cell and filter system to pass only the 


frequency of the for- 
mer, and connecting 
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the redhead is assured. 


the trigger. If the bird 





the woods, an additional feature consists of an 


automatic attachment that says for him, 


‘ORFF IT!_C_B.G., Jr. Dallas, Tex. 
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Dictionary Settles 
One More Argument 


I’m cap to be able to correct E.E., who 
wrote to correct two other readers regarding 
the visibility of steam. Probably E.E. has 
learned only one definition of steam, or he 
would not have written as he did. Any good 
dictionary defines steam as: 1. The invisible 
vapor into which water is converted by boiling. 
2. The mist formed by the condensation of 
water vapor. 3. Hence, any exhalation. I think 
this will clear up the question of whether or 
not one can see steam coming from a loco- 
motive.—E.R., Niagara Falls, N. Y. 


Male Critic “Burns Up” 
This Irate Housewife 


WHEN I saw the letter of T.R.A., Brook- 
lyn, N. Y., this is the first thing I thought of: 

“Reuben, Reuben, I’ve been thinking 

What a fine world this would be 

If the men were all transported, 

Far across the Northern Sea.” 
In his letter he wanted to start a campaign to 
teach us housewives 
how to use tools and 
machines. He burns 
me up. I don’t see 
many men using the 
sewing machine — or 
the carpet sweeper, 
either, for that mat- 
ter. As for using tools, 
the “man about the 
house” is never home 
when anything needs 
to be fixed. So when 
the little woman goes ahead and fixes it her- 
self, the husband blames her for putting a 
nick in the screw driver, or bending a nail. 
My idea is to educate men in some of the 
glories that are involved in being a house- 
wife—J.D., Atlanta, Ga. 


The Third Sock Is Bound 
To Match One of the Others 


OnE need not be a mathematician to solve 
J.D.’s problem of the socks. It just requires 
a little logical thinking. The answer is three 
socks. Here’s the explanation: The first two 
socks picked up may be both red, both blue, 
or one of each color. But the blindfolded per- 
son can’t be sure they're both the same color, 
so he must pick up a third sock, which is sure 
to match one of the two he has already picked 
up. The number of socks in the pile has noth- 
ing to do with the answer. It’s always three. 
The problem is simple, isn’t it?—R.J.S., Jr., 
Webster Groves, Mo. 


Says Ship-Model Makers 
Are Wasting Their Time 


WorKING in plywood seems to be a hobby 
with your readers. Why not tell them that 
they can make more money by producing 
commercial signs than by turning out ship 
models? One fellow here in Joplin has made 
some very handsome signs for local business 
houses. A particularly striking one has letters 


WHEN YOU FINISH 
THAT, THERE ARE 
THE DISHES AND-~-- 
---> AD INFINITUM 




































































































about two inches high cut from plywood and 
mounted on a four-inch board with beveled 
edges. The letters are barely stained, while the 
background is made quite dark and both are 
nicely varnished. The letters are cut in the 
style called “thick and thin” by sign writers. 
It would seem to me that fellows who have 
tools and equipment suitable for model mak- 
ing could turn their attention to commercial 
signs to better advantage —C.J.A., Joplin, Mo. 


Suggests That Foreign Spies 
Should Read P.S.M. 


SoME time ago you 

published an article POPUap 
telling how other na- SCIENCE 
tions steal UncleSam’s YB.co /- 
war secrets, and in => 
another issue you de- 
scribe some of our 
latest fighting ma- 
chines. Why don’t 
those other nations 
just subscribe to P‘S. 
M., and learn ll 
about the latest tanks, 
antiaircraft guns, airplanes, and gas masks, 
without the risk of being caught as spies? 
If they cannot get all the information they 
want, it is easy for them to send some high- 
ranking officer to observe our war games and 
learn the rest of it first hand.—L.N'S., Rapids 
City, IIl. 


Here’s a New Way To Use 
A Spare Hair Drier 


I wou p like to see plans for a roll-film 
drier published in one of your coming photog- 
raphy columns. Please try to plan it so as to 
use a hair drier as the blower. I enjoy .every 
one of the departments, and would like to see 
some more homemade radio transmitters de- 
scribed. More power to you and your maga- 
zine.—J.E., Maspeth, N. Y. 





Floods and Erosion 
Are Old Stuff, Says He 


One of the things that always annoy me is 
this: whenever there is a major or minor flood 
on one of our American rivers, it is all blamed 
on man’s destructive work in denuding the 
forests and planting his crops where trees 
grew before. We are also told that this causes 
erosion, and that all our top soil is being 
carried away. Taking the matter of floods 
first, we know very 
well that they oc- 
curred long before 
there was any exten- 
sive lumbering done. 
All we have to do is 
look at the river Nile, 
which has been over- 
flowing as regularly 
as clockwork for 
thousands of years. 
Records show that 
this flooding occurred 
back in the days of the Pharaohs, when the 
headwaters of the (Continued on page 7) 


CONSERVATION 
OUGHT TO STOP 
THESE FLOODS. 
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OUR READERS SAY 
(Continued from page 6) 


Nile were still virgin territory. As for ero- 
| gon, all we have to do is look at the enormous 
| deltas of the Mississippi and Amazon rivers. 
| Their size shows, beyond question, that rich 
topsoil was being washed down centuries be- 
fore the white man ever saw America, and 
| before so-called “conservation experts” were 
| heard of —I.A.L., Dearborn, Mich. 


Remote-Controlled Speedboats 
Don’t Worry This Gob 


THIS’LL STOP ‘EM! 


Wate I’m not in 
a position to speak for 
the naval tactical ex- 
perts in regard to a 
battleship’s defense 
against the remote- 

controlled speedboats 
| Jloaded with explosives 
that were proposed in 
a recent issue by E. 
W., of Chicago, IIl., 
| | would like to give a 
seaman’s opinion. The 
best answer, I think, is a five-inch shell, also 





These Readers Won’t Join 
M.T.L.’s Common-Sense Club 


M.T.L., of Brooklyn, N.Y., attacks one of 
the least questioned and most thoroughly 
proven theories of astronomy, and, after pro- 
posing a fantastic idea, talks about a “com- 
mon-sense club to help dispel foolish ideas.” 
He would have us believe that dust particles 
conglomerate in the upper atmosphere until 
they weigh sometimes a few pounds, some- 
times several tons, and fall to earth as me- 
teors. How does he explain that most me- 
teors are of stone or iron, while most dust is 
carbon? His theory is too absurd to require 
lengthy refutation. I fear that M.T.L. would 
fail to qualify for membership in his own 
common-sense club.—H.J.K., Atlanta, Ga. 








I FEEL very sorry for M.T.L. of Brooklyn, 
| N.Y. Apparently he is a man who has never 
| seen the full moon, who has never seen the sun 
rise or set, who has never seen glorious Venus, 
who has never gazed on Orion, or Sirius, or 
| seen any of the wonders of the heavens. For 
| M.T.L. says the range of man’s eyesight is 
| only thirteen miles high. I wonder where he 
| got that figure—H.F.G., Milwaukee, Wis. 


| Hitch Up Your Wits And 
| Plow Through This One 


Here’ 
ERE’S a problem WV 


that I haven’t yet 
K - 10 RODS N 





been able to solve; 
maybe some of your 
readers would like to 
tackle it. A man 
plows a_ strip of 
ground, ten rods wide, 


oa a square plot. Vax BN WN 


area of the 
plowed ground equals BO URL 1 AREA 


the area of the un- 

plowed center field. 

How many acres were plowed ?—B.Z., Round- 
up, Mont. 
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We Foresee a New Boom in 
The Clothes-Wringer Industry 


Here is a suggestion for E.S.D., who wants 
to print etchings on a clothes wringer. Pre- 
pare the plate in the regular manner, warm 
it slightly, and over it put the paper that is 
to receive the impression, thoroughly damp- 
ened, but not too wet. Over this lay a sheet 
of ordinary paper, then a double thickness of 
blanket. So far, (Continued on page 8) 














loaded with explosives.—D.L.P., U.S.S.Arizonaz 






















qGBURGH Manes PAINTS THAT 
KY? ACT AS A SOUNDING BOARD-/I¥ 
AND OTHERS THAT ABSORB 


OR DEADEN SOUND WAVES 
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ors yAtS CHANGE CoLons 

Qi" LIKE A CHAMELEON- 
APPEARING BLACK IN DAYLIGHT 
AND GHOSTLY WHITE AT NIGHT. 
SCIENTISTS DO NOT FULLY UNDER: 
STAND THIS PHENOMENON. 


One oF THE SZOO RAW 

& MATERIALS USED IN MAKING 
PITTSBURGH PAINTS ARE SO 
COSTLY THAT SHIPMENTS ARE 
REGISTERED AND INSURED. 





FOR THE 


WNW o¢ MACHINERY PITTSBURGH 
MAKES PAINTS THAT INDICATE 
TEMPERATURE VARIATIONS BY GHANG- 
ING COLOR. ONE SUCH FINISH APPEARS 
RED TO 132% CHOCOLATE AT 160° 
AND ALMOST BLACK AT 212° 





OR every purpose, inside and out- 

side of your home, there is a Pitts- 
burgh Paint custom-made to meet 
your most exacting requirements. 
Whether you want paint for technical 
uses or just odd jobs around home 
and workshop, money can’t buy fin- 
ishes that give greater value or longer- 
lasting satisfaction than these. For 
refinishing walls and ceilings, insist 
on Wallhide. To make furniture 
brightand gay, use W aterspar Enamel. 
For painted floors and worn linoleum, 
get Florhide. Eighty years of manufac- 
turing experience, 63 laboratories 4 OUS 
and 21 gruelling tests control quality. x \N 
See classified section of phone book wi PAINT THAT MAKES 


for address of nearest dealer. You 
can pay for painting on easy terms. KEYHOLES AND HOUSE 
NUMBERS CLEARLY VISIBLE 


Hawt | PITTSBURGH) fagy| NIGHTS mane BY 
PITTSBURGH ( 
Smooth ‘ 


WALLHIDE *« FLORHIDE « WATERSPAR * SUN-PROOF 
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Making it Easier ‘ 
to Make Worthwhile Things 





Tests show the ability of the new Nicholson Files to | 
remove stock more rapidly, and in doing so to help | 
every home craftsman complete hard projects with 
less effort. 

In a recent test, Nicholson Files completed 30 units 
of work, while other brands completed only 25, 23.6, 
and 20.5 units respectively. 

Use these new files that remove stock fast from the 


first stroke, that hug the line of uniform performance | 


and actually cost less to use. 


Your hardware store carries Nicholson Files for 
every home filing need. Nicholson File Company, 
Providence, R. |., U.S.A. 


= 


<a 


FOR THE DELICATE FILING JOBS 


Ask us about Nicholson X.F. 
SWISS PATTERN FILES — Set 
of 1 dozen assorted 61," knurled 
handle needle files in a wooden 
box which, with top removed, 
serves as a convenient holder on 
the work bench. 








oy 


A FILE FOR EWI 








See 
OUR READERS SAY 


(Continued from page 7) 


these directions apply to a conventional etch- 
ing press. Now, lay your etched copper on 
a piece of the japanned iron known to Photog. 
raphers as a ferrotype plate, and feed it into 
the wringer. Have a friend on the other side 
of the rollers, to support the japanned sheet 
as it comes through. This will lessen the risk 
of the print being smudged—M.K.W., West 
Summerland, B.C. 


| Favors Anti-Noise Campaign 
For Gaudy Checkerboards 


It sEEMs to me that something should be | 
done about gayly colored checkerboards 
chessboards, bridge tables, and equipment for 
other games. Considering the well-known 
psychological effects of color, what is more 
contradictory to good sense than the com- 
binations of red and black, red and yellow, 
and black and yellow so commonly used? 
Some one ought to pioneer a nationwide 
movement for the abolition and prohibition 
of clashing, contrasty colors on checkerboards. 
—M.G., Brooklyn, N.Y. 








| bought from you 


| film when he waits all night with his camera 


A Solid Gold Bouquet 
For Our Book Department 
I've just finished looking over my copy of 









your new book, “Electroplating,” and want 
to say that it cer- 
tainly is complete, 
clear, and well illus- tN THE PLACE ! 
trated. I think we ne 
hobbyists owe your oN ty 
magazine a big vote {4- \= 
of thanks for all the .— PAN. 
valuable books it has ’ S/)- \\ 
published for the (Yr ~'! “ 
amateur. Every vol- (Ze 
ume that I have , 


YOE HAS JUST 
PLATED EVERYTHING 





stands foremost 
among my reference books. No matter what | 
I look up, your books give the best answer. 
You sure are tops.—R.G.B., Alberta, Canada. 


He Would Incubate 
Ideas on Bacteriology 


Some time ago, I sent you a request for 
articles on organic chemistry. Later, you did 
publish one good article. Thank you! I do 
hope you will give us more. And I’m in full 
agreement with the request for articles on 
bacteriology. I’ve started already by making 
a sterilizer, and I’m going to make an incuba- 
tor like the one described in P.S.M. I hope 
you will do your part by publishing an ar- 
ticle for amateur bacteriologists—G.M.B., 
Grand Forks, N.D. 


Lee Passmore’s Open Shutter 
Is Satisfactorily Explained 


AFTER years of sitting by while the brighter 
members of the class show off, it gives me 
great pleasure to be able to raise my hand 
with an answer to a question in Our Readers 
Say. R.A.B., of Detroit, Mich., wants to 
know why Lee Passmore, the insect photog- 
rapher, doesn’t get a “ghost” image on his 


shutter open to catch a trapdoor spider coming 
out on her front porch for the groceries. What 
worries R.A.B., it seems, is the fact that Pass- 
more keeps turning a pocket flash light on the 
door of the nest, which might logically be ex- | 
pected to register a faint image of the closed | 
door before the flash gun is set off to show | 
the bug opening the door. I would say that 

Passmore probably has his lens stopped down | 
so small that the weak reflection of the flash | 





| light from the dark ground does not register | 
>| on the cut film—and if it did, it wouldn't 
| show on the developed (Continued on page 9/ 
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(Continued from page 8) 


tive. So the hand lamp wouldn’t make 
any difference, so long as it wasn’t pointed 
directly into the camera lens—and I’m sure 
Lee Passmore wouldn’t do that!—J.TS., 


Chicago, Ill. 
Former ““Man Behind the Gun” 
Now Wants To Model ’em 


Arrasoy, C.H., of 
Memphis, Tenn! I 
was just waiting for 
some one to start ask- 
ing for plans and de- 
tails of modern naval 
guns, and am ready 
to second the motion. 
Any plans or details 
of any type of naval 
guns, old or new, 
would be appreciated 
by many former sail- 
ors like myself who are now interested in 
making models related to our former oc- 
cupation—H.P.D., Chicago, Il. 


This Is the Truth About 
The Lords and Peasants 


Arter spending the better part of an after- 
noon on A.N.’s delightful puzzle of the truth- 
ful lords and mendacious peasants, I sprung 
it on my wife at the supper table. Imagine 
my surprise when she came out with the right 
answer at once! Whether it was feminine in- 
tuition or pure guesswork, I can’t say. I’ve 
tried it on several of my friends, and they 
all work it, but by different lines of reason- 
ing. Here’s my own way of solving it: We 
know that the first fellow really did say he 
was a lord; if he was one, he’d tell the truth 
and admit it, while if he was a peasant he’d 
lie and say he was a lord. Therefore, the 





JUST LIKE THE ONE 
| USED ON THE ; 
OLYMPIA AT MANILA! 


reported what the first said, and so ke must 
be a lord. Since No. 1 and No. 3 contra- 
dicted each other, one of them must be a 
lord, the other a peasant. It doesn’t mat- 
ter which is which. So we know that two of 
the three are lords and the other a peasant. 
Let’s have more puzzles like this.—K.A., 
Memphis, Tenn. 


Says Captain McCann Has 
Only Scratched the Surface 


Bernc greatly in- 
terested in construct- 
ing ship models, I 
suggest that Captain 
McCann, after finish- 
ing his article on the 
current brig model, 
give us plans for a 
modern submarine in 
miniature. This would 
fit in very well with 
his previous articles 
on the battleship Tex- 
as and the destroyer Preston, and at the same 
time be a fairly simple model—W.W.H., 
West Medford, Mass. 


Old-Timer Irked 
By Tendetfoot Complaints 


I wave been reading your magazine for 
twenty years, and never complained abouts 
its contents, so I get a pain when I hear some 
of these tenderfeet howl. What do they want 
for fifteen cents? 
Cyclopedia combined ? 


COURSE YOU CAN'T 

SEE !T, THATS WHY 

A SUBMARINE 154 
SUBMARINE! 








comedy. Leave your magazine as it is, and 
you will still be tops in your field—K.B.F., 
Canal Fulton, Ohio. 








second fellow was telling the truth when he | 


A college course and en- | 
I get more laughs | 
from Our Readers Say than from a feature | 
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INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable Se 
when Patented. The 5c and !0c stores flourish on simple 
Patented products which are commercially successful. If 

you have a Patentable invention—act to protect it. 














DELAYS ARE DANGEROUS 
IN PATENT MATTERS... 


When you place your invention in our hands, 
we are in position to proceed at once to 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. 
This blank will enable you to make a sketch of your inven- 
tion in proper form. fh our book, we tell you hen to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new princi- 
ples. Most of them provide new methods of doing some 
everyday thing in a better way. These improvement Pat- 
ents offer large chances for profit if commercially useful. 
The business world wants improved products and services. 

The Free Book shown here was prepared for inventors, 
to show them exactly what steps they must take to secure 
a Patent: 

How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers 
must be made out; how the Halonk Cana protect you; why 
it is important to’ avoid loss of time in getting your appli- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 

OUR LOCATION IN 

WASHINGTON 

Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers, 


REASONABLE FEES AND 
CONVENIENT TERMS 
We have served thousands j 
of inventors in all parts of § 
the United States and we | 

are able to serve you very 
reasonably and extend lib- | 
eral terms of payment. So 


don't waste valuable time. 


MAIL COUPON 


NOW! 


CLARENCE A.O'BRIEN 


& HYMAN BERMAN 
88-G Adams Building 
WASHINGT ON, D.C. 


REGISTERED PATENT ATTORNEYS 


BEFORE U.S. PATENT OFFICE 


re 








to record the de- 
scriptive outline 
of your invention 
and to establish 
date. With it you 
can makea rough 
sketch of your in- 
vention and have 
it witnessed in a 
manner of value 
to you as evi- 
dence should oc- 
casion arise. 





Please send me your FREE BOOK, “Patent Guide for I 
the Inventor" and your "Record of Invention" form, with- 
out any cost or obligation on my part. 


PY ae hniniceceiveindhennliesniarmviony ieangnideteaiccialiahinanntaatevtnidatesttie 


(Important: Write or print name plainly.) 
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THAT WILL HELP YOU GET AHE 





@ The draftsman 
is one man who 
doesn’t have to 
worry about be- 
ing replaced by 


a machine. His 
HEAD and his 
HANDS are 


needed—always. 
Even the smallest improvements must be laid out 
by the draftsman so he is oy the first man 
to be hired, and among the last to go in a lay-off. 


Get into drafting, where the pay is big, the work 
is fascinating and opportunities lie in EVERY 
branch of industry. Men from every walk of life 
enter this profession and thus start their careers 
toward success and independence. We can help 
YOU. Let us send you our plan, there is no cost 
or obligation. 


Learn at Home 


Unlike many other professions, drafting is easily 
learned at home. It requires no previous train- 
ing, no college education. Just an hour or two a 
day right in your own home can do wonders to- 
wards making you a draftsman and fitting you 
for this interesting, profitable, inspiring profes- 


sion. The American School is proud of the suc- 
cess of its students, for American School grad- 
uates are found everywhere in positions of re- 


sponsibility and power. 


BIG OPPORTUNITIES NOW 


Right now is the time to get into drafting, for new 
machines, replacements, buildings, bridges, roads, and 
all other new ventures must be planned on the draft- 
ing board before the actual work can begin. The class- 
ified sections of most daily newspapers carry adver- 
tisements of jobs open for draftsmen NOW. Under 
our plan of instruction you can often qualify for a 
good job long before you have completed the course. 
This is important for it enables you to get into this 
fascinating work within a comparatively short time. 
Business is building fast, every month more drafts- 
men will be called for. Join this profession NOW. 


2 Drafting Lessons FREE 


To prove to your own satisfaction that DRAFTING 
is easy to learn at home, let us send you two begin- 
ning lessons absolutely FREE. Let these lessons 


show you the way to real opportunities in drafting. 
Send the coupon for free lessons. 
AMERICAN SCHOOL 


Drexel at 58th St. Dept. DD-546 Chicago, Hl. 


, Bees eee eee ee eee eee eee eee e ey 


' 

: FREE LESSON COUPON 

' American School, Drexel at 58th St., Dept. DD-546. 
' Chicago, IIlinois 

a You may send me, without cost and fully prepaid, 

\ 2 beginning lessons of your course in Drafting and 
' tell me why such wonderful opportunities exist now. 

| 

t Name 

| 

8 Address 

a 

4 

Bg City State 
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CIVIL SERVICE 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education required. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 














| Pe ee oe a a 


‘MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—‘What Home 
Study Has Meant to Me’”’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


Contest RULES 

Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopuLAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


TURNED STUDY OF HOBBY 
INTO REGULAR JOB 


The circumstances under which I en- 
rolled for—and later tested out—a home 
study course in automobile ignition were 
unusual but they serve to show what such 
study can do for one, even under the most 
adverse conditions. 

When I enrolled for this course in 1928, 
I had no definite object in doing so except 
that I drove a car and wanted to know 
something about it. I liked to fuss around 
my car, but my actual knowledge was that 
of the average car owner and driver, and 
no more. 

True, I had a very hazy and impractical 
thought that if I had a lot of capital I 
would like to start some time in a business 
along that line, but I never took it seri- 
ously. I had worked for many years in a 
wood-working factory. The job was 
steady; the pay was good. Then, one day, 
there came a new superintendent. 





AVIATION is Calling 
LINCOLN Craduvates.. 


to Thrilling Careers at GOOD PAY! 
You can be ready for YOUR big job in Aviation 
with just a few short’ months of Lincoln — 
Training. Lincoln Trained men are pre- & 
ferred. Aviation gave fine positions to 50 
recent Lincoln Graduates—and has a position for YOU 
as soon as you are properly qualified. 
Lincoln Government Approved Training ));.. 
pares you for aviation’s better pay jobs. Training for 
Government License as Pilot, including Transport. 
Every requirement for Government License as Air- 
plane and Engine Mechanic. Sheet Metal Training. 
Write for fall information. 

LINCOLN AIRPLANE & FLYING SCHOOL 
217G Aircraft Bidg., Lincoin, Nebr. 
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to learn and get a good job _— 
CHICAGO TECHNICAL COLLEGE 

oe Bidg. 118 E. 26th St., Chicago, m. 
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rticulars and requirements. 
N SCHOOL OF PHOTOGRAPHY 





3601 Michigan Ave. Dept. 1365 Chicago, Illinois 





CTRIC 


ENGINEERING CAL 


For those who can’t afford the time and expense 
of a 4-year college course, Bliss offers a con 
densed ONE YEAR residence training, combi 
Ing essential Theory and Practice. 45th year. 





SCHOOL 
105 Takoma Ave., Washington, D.C. 





T.OOIN your way 
7 SUCCES Ess! 


DON’T COPY - LEARN TO ORIGINA 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at aS that es can 
SELL! Course has 26 lessons and 
Send name and address “and free yy Onty.-- 


RAYE BURNS SCHOOL, Dept.S-X, Box 2194, Cleveland, Obie 











ARN MECHANICAL DENTISTRY 


"a Special Tool Offer—Now! 
oa Don’t waste the best years of your life. 
Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. High/y en- 
dorsed—oldest school. ~~ In- 
| oy al ‘Lab.”’ Training y terms. 

pl ent Service. Write mo JAY for 
FREE CA ‘ALOG R and TRIAL OFFER. 
New York School of ee — Yorks mY HE 
127 W. 31 Street, 




















Working for him was nearly impossible 
but I stayed on through habit until the 
end came in 1929, when I found that long 
service alone will not hold a man’s job 
under a new boss. I realized that in some 


Home-Study 


Business Training 


Your opportunity will never be bigger than your 
pre tion. Prepare now and reap the rewards of 
oon ey specs. Free 64-Page Books Tell How. Write 

for book you want, or mail coupon with your 
x present position and address in margin today. 











way a man must train himself to be in- | 
dispensable. I was not. 

Thus, with the beginning of the depres- 
sion, I found myself jobless, penniless, | 
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OHigher Accountancy 
O Mod. Salesmanship 
DO Traffic Management 
OLaw: Degree of LL.B. 
OCommercial Law 

O Industrial Mgm’t 

DO Business Mégm’t 

O Business Corres. 


OCredit and Collection 
Correspondence 

O Modern Foremanship 

OExpert Bookkeeping 

Oc. P. A. Coaching 

O Business English 

OEffective Speaking 

OStenotypy 


LASALLE EXTENSION UNIVERSITY 


Dept. 583-R 
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‘secrets of Success 


with a home to support. I was past forty, 
in poor health and—as I saw it—untrained. 
[had actually forgotten my home study 
course, or rather did not think of it as of 
use in the present emergency, until one 
day I happened to walk by the electrical 
division of the Corporation. This 
frm is widely known both for its magni- 
tude and its successful career in an unusual 
| jine. They will not hire an inexperienced 
| man, usually demanding automotive fac- 
‘tory training, but if you hold your job 
| there for more than a day, it may be pre- 
| sumed that you “know your stuff”. 
| Acting on the wildest kind of impulse, 
J, who had never taken a generator, starter 
or ignition unit apart much less put one 
| together, applied for work as an experi- 
‘enced auto electrician. In some odd way 





| 





N IN they conceived the idea that I had had 

| about twenty years experience in “trouble 
IN | shooting” and repair, and now as I look 
Ar at home | back I believe it must have been a case of 
e how easy | mistaken identity, because men on the 
LEGE | service floor actually “remembered” work- 
vo refer I made mistakes, of course, but the point 





- ing with me in other places years before. 


is, they were looked upon as the usual slips 
M | of a trained man. Each night I studied 
| sections of that course over and over, and 
gradually it dawned upon me that I really 
was a trained man but had not appreciated 
the fact. 
| Throughout all these eight years, my 
| health has been the same handicap it has 
| always been, keeping me from effort I 
| would have otherwise made, but in spite 
| of it home study has enabled me to work 
_at good money with a good firm, and this 
at a time when other men were tramping 
| the streets. 

Barring health at present, I could start 
| out tomorrow and, with the training that 
| course has given me, break my way into a 
| job in any city wherever it might be. 








AY —H.L.V., Rochester, N.Y. 
me A YOUNG MAN 

avai | ALREADY ON HIS WAY 
85 | _ Two and a half years ago, I was working 
— | ina small-town movie theatre at $3 a week 
: all | as ticket catcher, sign painter, part-time 


| janitor and getting experience as a pro- 
7 | jectionist as part pay. 
| Iwas doing this because I was interested 
| in learning the trade, but while working 
me | here a correspondence course salesman 














~ | talked with me about the future of radio 
~ | and television which I could readily see 
R. | Offered many more advantages than my 
‘2 | | (then) current ambition. 
= | So with my $12 a month, I began the 
y | course, paying $10 per month on it. With- 
in a few months, I was doing part-time 
; | Service work and earning quite a bit more 
| than my salary at the theatre. What’s 
ne | More, it was a much more fascinating field 
rite | of work, so I started in earnest by opening 
— | 4 shop of my own. 
we | Inow have a nice service business fully 
| quipped for this town and, in addition, a 
- | complete sound system, which I find is a 
| Very profitable side of radio work, and 
| have owned three cars. I am now ready 
to take my examinations for a first class 
ry ke telephone license of which I am 
0 | quite confident of passing. 
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INVENTORS 
Write for these Books 
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INTERESTING INVENTIONS 


An Early Revolver 








This early Colt revolv- 
er was patented in 1836. 
Samuel Colt, its originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a repeating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was persevering. Three 
years later, in 1839, he had made im- 
provements to produce the second re- 
volver shown here. It was used in the 
Mexican War with excellent effect. 
By 1852, Colt had the largest fire- 
arms factory in the world. Colt died 
a very wealthy man. 























RUSH THIS COUPO 





a 
R ecervep your book, ‘Patent Protection’,’’ 
writes an inventor, ‘‘and I am only sorry that I did 
not have the information contained rein some 
thirty vears ago. I have been unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
~; would have helped immeasurably.” 
very inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned. 
The easiest way for an inventor to lose his rights, his 
— profits is to do nothing because he doesn’t 
- know WHAT TO DO. That is why inventors by 
the hundred have welcomed the books shown here. 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
saving money, saving time, and most important, sav- 
ing later disappointment. 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in our 48-page book of facts, ‘‘Patent Pro- 
tection.”” Also it shows interesting inven- 
tions, 115 mechanical movements, views of 
the U. S. Patent Office, and much more. We 
gladly send the book with our compliments 
H to serious, interested men. 


ia How We Help Inventors 


: } For thirty-seven years—more than a third of 

j a century—it has n our business to help 
i inventors. We have represented THOUSANDS 
j{ of them in their dealings with the U. S. Patent 

7 Office. We answer questions. We study each de- 
j vice to bring out its best Patentable possibilities; 
we often dissuade inventors who might have gone 
ahead with inventions which could not possibly 
have been protected. By carefully developed 
j methods, we try to keep expense at a minimum. 
| We arrange deferred payments when needed. 


fi A New Book About Selling Inventions 


There are two sides to every inventive success: 

b The inventive side and the commercial side. A 
bs good invention, poorly handled, can prove a fail- 
; ure commercially. An ordinary invention, prop- 
erly handled, can be made a money-maker. In a 
NEW special booklet, just published, we give 

you some suggestions on ‘‘When and How to Sell 

an Invention’’; practical hints on the commercial 

side of inventing. We’ll send this new booklet 
FREE along with ‘Patent Protection’. Use 

the handy coupon. Do that now, while you have 


it in mind. 
Co. 
Registered Patent Attorneys, 


VicTorR J. 
Main Office: 210-E, Victor Building, Washington, D. C. 
Other Offices: 1445-C Monadnock Bidg., CHICAGO; 1007-C 
Bidg., NEW YORK; 514-C E ire e PITTSBURGH; 
To10-¢ Hobart bidg-. SAN FRANCISCO; 736-6 becurity Bidg.. 
LOS ANGELES. 
id FREE f book, ‘‘ Patent Protection’’, and also 
wnt, oial booklet of Buaesetions on Whon end llow to Sell an invention. 
(Same books can be secured from branch office nearest you.) 








Please mention Poputar SctieENcE MontTHLY when answering advertisements in this magazine. 11 











Sy at ta ES ELS AE. he 























~~ 


SS os: 


I it 


is Nations Te 


wot 7 




















Make big profits restring- 
ing rackets for tennis, bad- 
minton, squash players— 
and save money on your 
own tennis cost. Work at 
home in spare time. We 
show you how and supply 
equipment, instructions. 
Everybody's playing Ten- 
nis and Badminton! CASH 
IN! Write quiek for free 
details and WILLS’ great. 
new, free, 1937 TENNIS 
BARGAIN BOOK listing 
everything for tennis play- 
ers and re-stringers at 
money-saving prices. Send 
coupon now! 





TENNIS 


BARGAIN BOOK, 


JUST OUT! 


DON’T buy any racket, 
silk or gut strings, re- 
stringing equipment, or 
tools—till you see WILLS’ 
marvelous new Tennis Bar- 
gain Book—just out. Earn 
some easy cash this season, 
and save money on your 
own tennis! 
Buy Gut Direct and Save! 
Buy quality gut strings direct 
from manufacturer! 
. strings too! 

Satisfaction 
teed! Rush coupon for free 
Bargain Book before they're 
all sone! Hurry! 


H. EWnLS 00.. 1047 W. 47th St. 
Dept. 1365, Chucage, 





MAIL ‘COUPON 


H. E. WILLS CO. 


Please rush me your new, 1937 TENNIS 
BARGAIN BOOK, new low prices, 
without cost or obligation on my part. 


Gentlemen 


NAME 


St. & No, 


cITy 


EARN 
MONEY 


Re-Stringing 
TENNIS 


Badminton and Squash 


RACKETS! 














Rubber Handle Grip! 


Nothing else like it! 
Improves your tennis! 
Pure gum rubber in red 
or black colors. Priced 
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Un-Strung 

Racket Frames 

for Badminton, Tennis 
and Squash! 


Quality frames at bar- 
gain prices. Write us 





FREE 8 


BOOK! : 


1047 W. 47th St., Dept. 1365 8 


CHICAGO, LLL., U.S. A. 


money-making plan, 


Secrets of Success 


All this is just the beginning for, while 
I have attained a small measure of success 
already, I have set my goal high and I 
have every confidence in the world that I 
will reach it by constantly studying and 
preparing. 
—F.C., Cross Plains, Texas. 


COLLEGE MAN BRUSHES 
UP WITH HOME STUDY 


I graduated from an accredited uni- 
versity during the depths of the depression 
with a Bachelor of Engineering degree but 
I could not find any sort of a good posi- 
tion in the one field upon which I had 
specialized—metallurgy. The only job 
available was laboring in a lead foundry. 
Later I worked in an iron foundry and 
finally I got to be night foreman in a cast- 
iron pipe company. This being far from 
what I wanted, I eventually quit and found 
a position in the laboratory of a concern 
making artificial leather only to discover 
that since graduation I had become rusty 
on analytical methods and very lax in my 
habits around the lab. 

Consequently, I enrolled for a course in 
organic chemistry, qualitative chemistry 
and quantitative chemistry with the —— 
— Schools. After much home study, I 
realized that my knowledge of this branch 
of chemistry had increased considerably 
and that I could do my work better and 
more efficiently. 

Although the depression cost me this 
job in 1931, I quickly found another, this 
time with the Rubber Company. 
Starting at $20 a week, I have had six dif- 
ferent raises since then and I am at pres- 
ent assistant to the chief chemist. In the 
meanwhile, I have turned down several 
tempting offers because I felt there was 
a real future here. 

—F .H.L., East Weymouth, Mass. 


ELECTRICITY IN PIPES 
HELPS HALT CORROSION 


WINDMILLs are now being used to pro- 
tect the network of pipe lines in the oil 
regions of the Southwest. Chemical ac- 
tion of damp soil on iron pipes creates 
electric currents that pass into the ground, 
carrying away electrically charged par- 
ticles and so causing the pipes to disintre- 
grate. Engineers have found that an 
electric current, forced in a reverse direc- 
tion, would not only stop the eating away 
of the iron, but would, in addition, cover 
the pipes with a protective coat of hydro- 
gen gas. To supply the needed current 
cheaply, windmills, driving low-voltage 
generators, are being set up. The steady 
winds of the Southwest then supply cur- 
rent continuously enough so that exces- 
sive corrosion is checked. 


VOLCANOES ARE BLAMED 
FOR CAUSING FLOODS 


DestrucTIVE floods in Iceland have 
been caused by fires, according to a re- 
cent investigation by Dr. Niels Nielsen, 
Danish geologist. Eruptions of volcanic 
vents under thick glaciers released heat 
that melted the glacier ice rapidly, creat- 
ing vast flows of water that resulted in 
disastrous floods. 


ZeELECTRICITY 


IN YOUR HOME by Practical Shop Methods 


NEW EASY WAY TO BETTE OBS— 

gouD PAY! We furnish dozens -t items of 

ectrical Equipment to train you by prac. 

Seni shop methods doing actual jobs 

m right in seasleien. Amazing new plan ets 
S results, Write for Free Book and details 

ELECTRIC INS Ine 
insdale, mi, 





es, 
DEGREE iN 
TWO YEARS 


Electrical, 





B.S. Degree courses in engineering: 
Civil, Chemical, Mechanical, Mech. Drafting 
Radio and Television, or Aeronautical. Intense, 
practical, thorough program. No extras for prepara. 
tory or review. Earn board if desired. Low tuition 
Enter March 8, June 1, Sept. 1, Dec. 1. Catalog. 
243 E. Washington Bivd., Fort Wayne, ind. 


INDIANA TECHNICAL COLLEGE 





APPRENTICES 


Ambitious, air-minded young men, interested 
in entering the well paid field of Aviation, 
write immediately, enclosing stamp, te 


Mechanix Universal Aviation Service 
incorporated 
Strathmoor Station Dept. H Detroit, Mich, 





= MECHANICS 
& WELDERS 


uto Mechanies and Welders are in 
etc Sne welding, metal fin 
w 
ishing, \y d fen der tpetal fin: 
spray painting and collision work. 
Special low rates. Write today. 
MICHIGAN RASS SCHOOL 
3761 Woodward Ave., Detroit, Mich. 





I show you how to greatly 
increase profits, start your 
own business, or secure a 
good job in a big poultry 


plant. I train you at home in spare time quickly. Show you 
very latest methods. Give you facts worth money to yourself or 
employer. My home-study course used by thousands. 32-page 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE. 
Write today: HARRY M. LAMON, Pres. s . Poultry 
Institute, Dept. 217-A, Adams Center, N ° 





CARTOONING 


p AY Develop your ability with personal 

instruction from an internationally- 

known cartoonist. His exclusive, 

W E LL successful method of drawing and 

creating ideas makes it easy to at- 

tain success. Write for details of this exceptional 
home-study course. No salesman will call. 

THE NATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 





When answering advertisements, 
please write your name and 
address plainly. 








E A PASSENGER 
TRAFFIC INSPECTOR 


A Better Job with this Special Training 
A GOOD POSITION is waiting for our trained 
Railway and Bus Passenger Trafic Inspectors. 
Simple, home-study course quickly qualife “Ss 
and upon completion, we place you at up to $135 
per aout. us expenses to start, or re¢. fund 

itious men ones ~ 7 rapidly. Free 
= our 18-yr. 


sranpa D BUSINESS TRAINING IN: wesTiTuye 








Al 


i» 
FR 
New Jobs for Thousands in this fast-growing 
field. Learn now at home in spare time (or at 
our Chicago school). Send for ‘‘Prosperity 
Booklet’’ FREE. 


CHICAGO TECHNICAL COLLEGE «++ 
E330 Tech. Bidg., 118 E. 26th St., Chicago * 


Other good wv jobs in Drafting, Building Pian 
Reading, Eatimats ting. Write what you prefer. 
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SMELLS ARE FROZEN 


| cOR LABORATORY TEST 


Freezinc a smell and carrying it back 
| io the Jaboratory for examination is the 
| ynique feat accomplished in recent tests 

designed to free sleeping cars of stale 
| odors. The air in air-conditioned cars is 
| recirculated, and the odors of smoke, 
‘cooking, and a general mustiness tend to 

accumulate. In investigating causes and 
| wmedies for the condition, it was first 
necessary tO measure the impurities in 
the air, and since laboratory apparatus 
| could not be carried on each railroad car, 
samples had to be secured. A small suc- 
tim apparatus was arranged to draw air 
continually from the car at a regular rate, 
and pass it through a tube kept very cold 
‘by dry ice. All the moisture in the air, 
song with any odors, condensed and 
froze inside the tube. At the end of the 
‘trip, the tube was brought to the labora- 
tory and warmed to release the concen- 
‘trated smells. Odors were measured by 
determining the amount of fresh air nec- 
essary to make the bad smell impercepti- , 
‘ble. As a result of these tests, a filter, 
| using activated carbon, the ingredient of 
early World War masks, has been devised 
| for use in the air-conditioning equipment. 
‘It is said to remove all objectionable 
| odors, and to have a life of at least four 


months. 


BICARBONATE OF SODA 
CALLED FATIGUE CURE 


ENDURANCE and physical capacity can 
| be increased from thirty to one hundred 
'percent by doses of sodium bicarbonate, 
| a Berlin scientist reports. Numerous ex- 
‘periments in the laboratory as well as in 
| the field of sports are said to have shown 
| that an increase in the body’s alkali con- 
| tent enables the system to dispose readily 
| of lactic acid, which is the principal cause 
|of exhaustion. A runner thus prepared 
| was able to run at: full speed for forty- 
| two minutes, instead of his normal en- 
| durance of twenty, and a bicycle racer 
| was able to maintain a sixteen-minute 
| sprint, when his previous record was elev- 
| en. The method is said to be wholly dif- 
| ferent from the use of drugs, because, un- 
| like the latter, it does not increase the 
| bodily effort required for a task. Aside 
| from the field of sport, the system is ex- 
| pected to be useful for increasing the effi- 
| ciency and endurance of soldiers in an 
| attack. 

| CHECK YARN QUALITY 
WITH POLARIZED LIGHT 


POLARIZED LIGHT is employed in a new 
method of examining yarns which has 
been developed by Prof. Edward R. 
Schwarz, of the Massachusetts Institute 
of Technicology, Cambridge, Mass. Study- 
ing the fibers under a microscope while 
illuminating them with the “one-way” 
| light, he is able to detect inferior ma- 
terial. While undyed yarns are nearly 
colorless in ordinary light, they exhibit 
various brilliant hues under the polarized 
rays. These colors are. telltale signs show- 
ing, particularly in the case of cotton, the 
Presence of “unripe” fibers which would 


| 
| 
| 
| 











Produce weak spots in the woven cloth. 
_| 
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Accountancy 





Home - Study 


made interesting and practical 
thru problem method 


tions that pay three and five and ten 
thousand dollars a year—gives many other 
men unusual opportunity to start a profit- 
able growing business of their own. 

The only question is—just how practical 
is it for you to train yourself adequately in 
Accountancy through home study? 

And the answer lies in the LaSalle 
Problem Method. 

For this modern plan of training not 
only makes Accountancy study at , Kove 
thoroughly practical but makes it interest- 
ing as well. 

And here’s how: 


You Learn by Doing 


Suppose it were your privilege every day 
to sit in conference with the auditor of 
your company or the head of a successful 
accounting firm. Suppose every day he 
were to lay before you in systematic order 
the various problems he is compelled to 
solve, and were to explain to you the 
principles by which he solves them. Sup- 
pose that one by one you were to work 
those problems out—returning to him 
every day for counsel and assistance— 

Granted that privilege, surely your ad- 
vancement would be faster by far than that 
of the man who is compelled to pick up 
his knowledge by study of theory alone. 

Under the LaSalle Problem Method you 
pursue, to all intents and purposes, that 
identical plan. You advance by solving 
problems. 

Only—instead of having at your com- 
mand the counsel of a single individual 
—one accountant—you have back of you 
the organized experience of the largest 
business training institution in the world, 
the authoritative findings of scores of able 
accounting specialists, the actual pro- 
cedure of the most successful accountants. 

Thus—instead of fumbling and blunder- 
ing—you are coached in the solving of 
the very problems you must face in the 
higher accounting positions or in an 
accounting practice of your own. Step by 
step, you work them out for yourself— 
until, at the end of your 
training, you have the kind 
of ability and experience 
for which business is will- 
ing and glad to pay real 
money—just as it was glad 
to pay these men.* 


Five Men Who Tested 
and Proved It for You 


For instance, there was the 
plumber who started Ac- 
countancy training with us 
in 1916. After a short 
period of study, he took a 
position as bookkeeper for 
a year, and then became 
accountant for a leading 
automobile manufacturer— 


OU know as well as we do that Ac- 
countancy fits many men for posi- 


Send for 






This Book 


*Names and addresses given on request. 


with two bookkeepers under him; Today 
he is auditor of one of the foremost banks 
in his state and his salary is 325 percent 
ar than when he started training. 

e writes, “My training is the best in- 
vestment I’ve ever made, showing a cash 
value running into five figures.” 

And the young ate 9 earning $75 a 
month eleven years ago and now getting 
many times that as general auditor for an 
outstanding, nation-wide organization. 
Within six months after he began our 
training, he was earning $125 a month 
and within four years, he was earning $250. 

Do you wonder that he writes, “While 
LaSalle ads once seemed like fairy tales to 
me, now I know from personal experience 
that they are true’? 

Or let us tell you about two men—one 
a stenographer and the other a retail 
clerk—neither of whom knew more than 
the simplest elements of bookkeeping. One 
is now the comptroller and the other the 
assistant comptroller of a large company. 

“LaSalle training in Higher Accoun- 
tancy,” write both, “was the important 
factor in our rapid climb.” 

And if you are thinking about the C. P. 
A. degree and a public accounting busi- 
ness of your own, read about the Garand 
cist who was earning $30 a mint eleven 
years ago when a LaSalle registrar se- 
cured his enrollment for Accountancy 
training. Eight months later he left the 
drug store to take a bookkeeping job at 
$20 a week—less money but larger op- 
portunity. Three years later he passed the 
C. P. A. examination and a year later yet 
he was earning $5,000 a year. Now he has 
his own highly successful public account- 
ing firm for which he says, ““My LaSalle 
training has been largely responsible.” 


One-Tenth of All C. P. A.’s Are 
LaSalle Trained 


If you want still more proof, remember that 1,400 
C. P. A.’s—approximately one-tenth of all those in 
the United States who have ever passed the difficult 
—— a for this coveted degree—are LaSalle 
train 

Or remember that in our files—accessible on re- 
quest—are thousands of lettersfrom our Accountancy 
graduates eaemse | material increases—some dou- 

le, triple—and even more—over 
their original earnings. 

And knowing these facts, ask 
yourself iftherecan beany further 
question about the practicabili 
of this training for you—as 
rather if the real question is not 
about the size of your own am- 
bition and the quality of your 
determination. ‘ f 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter—it offers success 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job is 

one. 

If you are that individual, the 
compen below, filled out and 
mailed, will bring you free the 
information that can open up to 
you the future of which you have 
dreamed—ability and income 
and success. 3 z 

Is it not worth getting that in- 
formation 


La Salle Extension University 






64-page, illustrated 
fession T 


hat Pays,” telling about the profession of 
accountancy and your training for success in that field. 


0060600 0006600be0ccesEAll b0ssosecbeocceee 


Positloes .cccccccccececccsccosscosocsocccces eeeeee 


LaSALLE EXTENSION UNIVERSITY, Dept. 583-HR, Chicago, Illinois 
Please send me, free of all cost or obligation, your 


k, ““Accountancy, the Pro- 
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What major in- 

dustry in 1936 

proved 20 times 

, greater than in 
< 1932? 


DIESEL— it broke all production 

records — grew far more than 
ars the automobile, steel or petro- 
r leum industries. 


Along with Diesel’s tremendous 
progress Hemphill graduates are 
advancing. Year by year the 


eo opportunities increase. Are you 
interested? 


HEMPHILL DIESEL SCHOOLS 
ere America’s original exclusive 
Diesel training institution. Located 
only at these oddresses— 


BOSTON ..... 116 Brookline Avenue 
NEW YORK . 3)-32 Queen’s Bivd., L.1.C. 
DETROIT... . 2345 W. Lafayette Bivd. 
CHICAGO ..... 2006 Larrabee Street 
MEMPHIS ...... 431 Monroe Avenue 
LOS ANGELES . 2012 San Fernando Road 
2. 6 A a6 507 Westlake North 


VANCOUVER, B.C. 1365 Granville Street 


Get Your 
Free Copy 


32 pages— 
112 illustrations 
2 colors throughout 





HEMPHILL DIESEL SCHOOLS 

(use nearest address) 

I want more information on Diesel and its op- 
portunities. Please send without obligation the 
March of Diesel” and data on Diesel courses. 


Name . pentnennntamnetien Age....... 


Street... 
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Always mention PopuLAR SCIENCE | 
MONTHLY when answering adver- | 
tisements in this magazine. 


Two Giant Industries} 










AIR CONDITIONING 
ELECTRIC REFRIGERATION 


We supply trained men for America’s two 
fastest growing industries. If you can 
meet our requirements, we will train you 
in spare time at home for a good pay po- 
sition as an Installation and Service Ex- 
pert in the Electric Refrigeration and Air 
Conditioning fields. In addition we wil] 
give you ACTUAL Shop Practice when 
you graduate, and help you to qualify for 
profitable employment with an excep- 
tionally bright future. 


Can You Qualify? 


To be acceptable for enrollment you should 
be mechanically inclined, between ages of 
18 and 40, have fair education and be able 
to furnish character references. 
GET FREE BOOK Get amazing facts about actual 
' , opportunities for ambitious men 
in Air Conditioning and Electric Refrigeration. Our new 
Free Book describes these money-making opportunities and 
tells about our low-cost, easy-pay plan of training. Write for 
your copy today stating age and which industry interests you 
most. No obligation. 
UTILITIES ENGINEERING INSTITUTE 
Established 1927 
400-410 N. Wells St. Dept. 357 





Chicago, Il. 
















































Homes for Everybody 


SMALL HOUSES BUILT FOR 


LESS THAN $4,000 


OW you can own a home! To 
N demonstrate the truth of this 

statement, lumber dealers in 1,000 
communities throughout the United States 
soon will throw open to the public 3,000 
small homes ready to use. 

These homes will not be freaks in any 
sense of the word. Ordinary materials 
and ordinary construction methods which 
time has shown to be sound, combined 
with careful design and workmanship, 
will be employed throughout. The 1,000 
demonstration units will consist of three 
homes each, a one-story residence and 
two that have two stories. Selling prices 
will range from $2,000 to $4,500, and finan- 
cial details can be arranged so that any 
person with an income of $1,200 to $2,500 
a year can afford to own one. 

The nation-wide demonstration, de- 
signed to bring small homes within the 


> 


reach of almost everyone, really got its 
start when the Federal Housing Adminis- 
tration decided to prove that attractive 
small homes can be built at reasonable 
costs. An exhaustive report was prepared, 
pointing out how a few thousand dollars 
would buy comfortable, well-built houses 
adequate to the needs of about seventy- 
one percent of the population. 

“Tt can’t be done!” some experienced 
builders declared, while others said that | 
the idea sounded reasonable. So, in order | 
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Floor plan of the house 
pictured above, one of 
three model homes built 
at Bethesda, Md., as ex- 
amples of the type of 
construction possible at 
low cost. The living room 
is shown at the left. The 
house cost only $3,403.81, | 
including a $666.81 lot 


—————— 
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HOMES FOR EVERYBODY 
(Continued from page 14) 





“House D,” another of the demonstration 
homes. It has two stories and cost $3,406.80 





| scheme to a laboratory test, the National 
Lumber Dealers Association undertook 
the construction of three demonstration 
homes at Bethesda, Md., a suburb of 

| Washington, D. C. 
Following the Federal Housing Admini- 
stration plans to the letter the lumber 
men bought the lots, let the contracts, and 
| otherwise carried out the work through 
ordinary channels, just as any home 
builder would have to do. The result was 
that the houses were put up at costs with- 
in a few dollars of the estimate. Before 
the demonstration period had closed, 500 
people wanted to buy the sample homes. 
If this idea of building houses at really 
reasonable figures worked in Washington, 


got its | it ought to work in other parts of the 
dminis- country, the lumber men decided. Local 
tractive lumber dealers from Maine to California 
sonable | thought so too; and so the 1,000-demon- 
epared, | | stration project was undertaken. Plans 
dollars were made and simultaneous construction 
houses | of the 3,000 houses was begun on March 
rventy> | |1 of this year. According to forecasts, 
; the dwellings will be ready for inspection 
rienced | by May 1. 
d that | | At the present time, housing facilities 
| order | | in the United States are some 2,000,000 
e@ 15) | | homes behind requirements, while 750,000 
| | more houses will be needed each year for 
| the next ten years in order to take care 


E | of normal demands. In other words, if 
2,750,000 new houses were to be built this 
| year, the housing situation would be mere- 


| ly normal, and (Continued on page 16) 
















Carpenters erecting the roof of the house il- 
— above. Standard methods are used. 


| 
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MECHANICAL ENGINEERING 
—A FIELD WITH A FUTURE 


This course has meant advancement to hundreds of ambitious men, 
mechanics, draftsmen, blacksmiths, foundrymen, patternmakers, ap- 
prentices, and mechanical engineers—men who wanted to get ahead 
and to earn more money. You, too, will find that enrolling for an I. C. S. 
Course is a real investment. 





RADIO holds great rewards for trained men 


Almost in a decade radio has become a giant industry. The opportunities cre- 
ated will be enjoyed by trained men. The |1.C.S. Radio Course, prepared by 
leading authorities, will help make you a trained man! A fascinating book— 


FREE. 





DIESEL POWER 


A COMING AMERICAN INDUSTRY 


The internal-combustion engine represents man’s supreme 
triumph of machine power. Diesel engineers are in great 
demand. Many are acquiring necessary knowledge through 
Spare-time study of this modern !.C.S. Course on Diesel 
engines. Send for free bookiet! 


AIR CONDITIONING 
y< THE NEXT BIG INDUSTRY 


Plumbing and heating engineers must know Air Conditioning 
—the field in its broader aspects invites ambitious men. Write 
for information on the new Air Conditioning Course offered by 
the International Correspondence Schools. 














ADVE RT I Ss I NG Would you like to become an advertising man? Would you 
like to know if you possess the necessary qualifications? Then here’s your chance! Send 


the coupon—today! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 








BOX 7610-J, SCRANTON, PENNA. 


¥% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” * 
and full particulars about the subject before which I have marked X: 


0) MECHANICAL ENGINEERING 0 RADIO 0 DIESEL POWER 
0 AIR CONDITIONING 0 ADVERTISING 
TECHNICAL AND INDUSTRIAL COURSES 

















0 Structural Draftsman 0 Welding, Electric and Gas 0 Steam Electric Engineer 0 Coal Mining 
0 Structural Engineer 0 Toolmaker 0 -— Engineer 0 Mine Foreman 
O Electrical Engineer O Patternmaker 0 R. R. Locomotives O Navigation 
O Electric Lighting 0 Gas Engines O R. coon Foreman 0 Cotton Manufacturing 
OC) Reading Shop Blueprinta [J Aviation Engines O Air cies 0 R.R. Signalmen (1) Woolen Manufacturing 
O Boilermaker 0 Automobile Mechanic © Highway Engineering D Fruit Growing 
0 Mechanical Draftsman O Refrigeration O Civil Engineering D Agriculture 
0 Machinist © How to Invent and Patent O Surveying and Mapping () Poultry Farming 
BUSINESS TRAINING + nine 
OD Busi M t OC. P. Accountant OB D Railway Mail Clerk 
0 Office Management O Bookkeeping oO Letvering Gus = 0 Grade School Subjects 
O Industrial Management (J Secretarial Work [© Spanish OS) 0 High School Subjects 
0 Traffic Management O Salesmanship O French O , and Typing 0 College Preparatory 
0 Accountancy 0 Service Station Salesmanship [ Civil Service D Illustrating 
0) Cost Accountant O First Year College O Mail Carrier 0 Cartooning 
o 
Name Age.. ..Address.. 


OS EE a SER RET ee Sinclitadiectaniall I calla tchniiactastidivsiin Pete Fa ccttcsstsercctsttencssetvien 


I} you reside in Canada, send “this coupon to the International Correspondence Schools Canadian, Limited, 
. Montreal, Canada 

















If you like Poputar Science MoNnTHLY why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 


WORK FOR “UNCLE SAM” 


Common education sufficient 
Mail coupon at once 





& FRANKLIN INSTITUTE, Dept. B-258 
t Rochester, N. Y. 
@ Sirs: Rush to me without charge—copy of 32-page 
book, ‘‘How to Get a U. 8S. Government Job,’’ with 
2 list of positions for men-women and full particulars 
a telling how to get them. 


7 4 * 
City and Rural Carriers—Post Office Clerks, Clerks at Wash- @ 











ington, Customs Inspectors, Stenographers-Typists, etc. MB Address .................0ce cssscssssssssssssssssseeeeseeseceecssssenssnnnnnnessecsseneat 
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OF LIFE 


QW/HENCE came the knowlege that 
built the Pyramids? Where did : 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 


This Sealed Book —. FREE 


The Rosicrucians (not a religious organi- 
zation) have prepared an unusual book, 
which will be sent free to sincere inquirers, 
in which the method of receiving these 
principles and natural laws is explained. 
Write today for your copy of this 
sealed book. Possibly it will be the 
first step whereby you can accom- 
plish many of your secret ambitions 

..and the building of personal 
\... achievements. Address your in- 


quiry to: Scribe A. R. N. 


The ROSICRUCIANS 
(AMORC) 


San Jose, California 























ACCORDION 


@ If you want to be really popu- 
lar, have all the fyn, the center 
ofattraction everywhere, just 











Ye. 




















learn to play this thrilling 
», instrument from Italy. 
A complete band or 
orchestra in itself, and 
so easy to learn to play. 
You’ll master this easier 
Soprani in no time, and 
you'll have real fun from | 
the start. Don’t delay. Big 
future. Send postal for 
beautifully illustrated literature. 
No ebligation. Easy terms. Writ 
today sure. ms 33 


SOPRANI, INC., DEPT. S531 


630 S. WABASH AVE. CHICAGO, KL. | 





ARADT Pioneer 
Poultry Batteries 


Reduce Costs —Speed Production. 
Complete line of Battery Equip- 
ment for Chicks, Broilers, Pul- 
lets and Layers. Thousands are 
making money the ARNDT way. 
FREE Booklet tells the whole 
story. Write for it. Dept. 58 

M.H.ARNDT MFG.CO.,Trenton,N. J, 
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“House E,” another two-story model struc- 
ture. Its cost, with lot, was only $3,855.80 


another 750,000 would be needed in 1938. 
So the 3,000 demonstration homes will be 
merely a drop in the housing bucket. 

The ‘first demonstration houses built 
at Bethesda are of wood construction 
throughout, and have excavated base- 
ments. “House E” is a two-story struc- 
ture measuring twenty feet three inches 
by twenty-two feet on the foundation, 
and has a living room, dining room, kitch- 
en, three bedrooms, and a bath. The cost 
to build it was $3,855.80, including the lot 
and the contractor’s profit. 

“House B” is a one-story, four-rooms- 
and-bath residence measuring twenty-four 
feet eight inches by twenty-six feet four 
inches on the foundation. The cost of 
this house, including a $666.81 lot and 
the contractor’s profit of $274, was $3,- 
403.81. 

The third unit ‘House D,” has two 
stories and measures sixteen feet by 
twenty-four feet four inches on the foun- 
dation. It has a kitchen, living room, 
and dining alcove on the first floor, and 
two bedrooms and a bath on the second. 
Its cost, including lot and contractor’s 
profit, was $3,406.80. 

An interesting fact is revealed by study- 
ing the costs of these three homes: It 
cost but $2.99 more to put up a two- 
story house (Continued on page 17) 


a 


i 


— 


A construction detail of the sample homes— 
paper used around a window for windproofing 
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RAI LROAD¢ 


Here at last is a brand new and complete 
handbook for the Model Railway enthusi- 
ast. You will be amazed at the abundance 
of valuable and workable ideas it gives 
you. You will find dozens of inexpensive 
additions and fascinating improvements, 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. The 
detailed instructions and diagrams in this 
great book make it easy. 





EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How to 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 
and wheels in your own shop. Complete, 
easy-to-follow instructions for building 
every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi- 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popu- 
lar Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for proper pene supply— 
making an illuminated panel board and dis- 
patcher’s track diagram. How to build and in- 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in 
complete detail, with this guide book beside you. 
This great new manual of simple instructions, 
prepared by the editors of Popular Science 
Monthly, is guaranteed to please or money back! 


BRAND NEW! 
Just Published! 
256 Pages 














FULLY 
ILLUSTRATED 
STURDY CLOTH 
BINDING 








= 
a 
! MAIL THIS COUPON TODAY § 
POPULAR SCIENCE MO LY, 57 Q 
a NTH Dept. 
353 Fourth Ave., New York, N. Y. a 
5 os F 
g Please send me your new 256 page, cloth-bound, book, MODEL g 
RAILWAYS.”’ When the book is delivered I will pay the post- i 
@ man only $2.00 plus a few cents postage, in FULL PAYMENT. 
a My understanding is that after examination, I have the privilege § 
of returning the book within 10 days and you wil! refund my 1 
8 money in full. (Uf you prefer to pay now we pay postage.) 5 
q - 
a 
; BEADED 2... cccccccccccccccccccccccsscccccccoscccssosscoosocoosscosoososes i 
i 
: ADDRESS ...........ccccsccccccccccccseccceccccscccscnsescnenssessessees 1 
' i 
HB CITY.......ceccccccceeeceereeceeseceneesensneces STATE.........++++++ t 


§ Orders from outside of the U. S. must be accompanied by cash. § 
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Man Can Now 
alkWithGod 


Says Noted Psychologist 


«, new and revolutionary religious 
teaching based entirely on the misunder- 
stood sayings of the Galilean Carpenter, 
and designed to show how we may find, 
ynderstand and use the same identical 

wer which Jesus used in performing 

so-called Miracles,” is attracting 
rid-wide attention to its founder, Dr. 





omplete = nk B. Robinson, noted Psychologist, 
enthusi- author and lecturer. 
indance “Psychiana,” this new psychological re- 
it gives ligion, believes and teaches that it is today 
ensi ssible for every normal human being, 
eae understanding spiritual law as Christ 
7 ynderstood it, “to duplicate every work 
ng and MM nat the Carpenter of Galilee ever did”—it 
tomatic believes and teaches that when He said, 
Ss, cul- “the things that I do shall ye do also.” He 
» Water meant what He said and meant it literal- 
, turn- ly to all mankind, through all the ages. 
>. The Dr. Robinson has prepared a 6000 word 


i : tise on “Psychiana,” in which he tells 
saa about his long search for the Truth, how 
he finally came to the full realization of 
an Unseen Power or force “so dynamic 
in itself that all other powers and forces 


1K fade into insignificance beside it”’—how 

he learned to commune directly with the 
ailable Living God, using this mighty, never- 
low to failing power to demonstrate health, 


happiness and financial success,and how 


-enery. ¢ » 
normal being may find and use it 
low t os Seaus did. He is now offering this 
oilers, treatise free to every reader of this mag- 
aplete, azine who writes him. 
uilding If you want to read this “highly in- 
nake a teresting, revolutionary and fascinating 
opper, story of the discovery of a great Truth,” 


e and just send your name and address to Dr. 
: ™ Frank B. Robinson, 447-5th Street, Mos- 









pecifi- cow, Idaho. It will be sent free and post- 
‘tions, paid without cost or obligation. Write 
popu- the Doctor today.—Copyright, 1935, Dr. 
Frank B. Robinson. 
J 
pply— 
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. Bridgework, 
yt ete., for Dentists. Easy 
tions. practical way to learn me- 
. ’ chanical dentistry at home in 
cience spare time. FULL EQUIP- 
back! MENT OF TOOLS ND 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 
-W | tion. Easy terms. Write for 
* H FREE BOOK about this 
money making profession 
dl! that is not affected by ma- 
e age. 
McCa 
we mto School of Meshentoal Dentist: ie 








D -§EARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis players 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 
FREE Write today and we will send you Free 
our new low prices of TOMGUT 
“Court-Tested”’ Tennis and Badminton Strings, 
Restringing Equipment, and a complete line 
of Racket Frames. 
THOMPSON MANUFACTURING COMPANY 


4529 Packers Avenue, Chicago, U. S. A. 
TOMGUT **Court-Tested’’ Tennis & Badminton Strings 
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Please send, without charge or obligation, the 
new price list of TOMGUT Tennis and Badmin- 
ton Strings, Racket Frames, and Restringing 
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HOMES FOR EVERYBODY 
(Continued from page 16) 


(house D) than it did to build a single- 
story one (house B) having less usable 
space! 

In addition to these three types of 
houses, detailed plans have been worked 
out for other small homes costing as little 
as $1,200, which can be paid for almost 
painlessly by the man of modest salary. 
Although he has to have a small per- 
centage of the cost of house and lot 
ready as a down payment, before he starts 
construction, he can pay the remainder 
out of his income in small monthly 
amounts over a long period of years. 

Lumber dealers sponsoring the nation- 
wide building demonstration have asked 
manufacturers of home equipment to pro- 
vide plumbing fixtures, refrigerators, heat- 
ing plants, electrical equipment, and other 
modern necessities at a price and of a 
size to match the low-cost homes. 


CONNECTOR MAKES OWN 
SOLDERED SPLICES 

















i PORCELAIN SHELL 
f ; 
* % 
/ é ; 
HOLDING & 
WIRE fF “4 
2 “Y | 
SOLDER CS, 


INFLAMMABLE COATING 











When the connec- 
tor is placed over 
the wires, as il- 
lustrated at left, 
the outer inflam- 
mable coating is 
ignited to melt a 
sleeve of solder 


WII a self-soldering connector now 
on the market it is said to be a 
simple matter to make insulated, sol@ered 
splices in the wiring of outlet boxes and 
electric fixtures. Consisting of a porcelain 
shell lined with solder and coated with a 
special inflammable material, the connec- 
tor is simply placed over the wires to be 
spliced and ignited with a match. As the 
coating burns, the heat generated~ melts 
the solder. Flowing around the wires and 
into grooves in the interior surface of the 
shell, the solder forms a permanent splice 
which is insulated by the porcelain cap. 
A temporary “holding wire” attached to 
the connector can be wound around the 
wires, as shown, to hold the shell in place 
while the match is applied. 


CRACK-CLEANING TOOL 
FOR PLASTER REPAIRS 


WHEN preparing a plaster wall prior to 
repainting or papering, it is. often neces- 
sary to fill crevices and large cracks, caused 
by settling, wich plaster. To speed up the 
work and provide a more workmanlike 
job, a manufacturer of painters’ supplies 
has devised the handy combination crack 
cleaner and cutter illustrated. Placed in 
one end of the (Continued on page 18) 











Thousands of 








Trained Men Make 





Easier Hours 
**Before coming toCoyne, 
I was a farmer working 
early and late ... Il now 
have a good job.’’ 

Lester S, Alt, Ohio 
















LEARN BY DOING AT COYNE 


Industry everywhere is being modernized 
with new electrical equipment — will use 
more electricity. Power Plant operators, 
Electric Maintenance men, Refrigeration and 
Air Conditioning Service men, Armature 
winders and Aviation Ignition men make as 
high as $30 — $40 — $50 a week. Other 
branches of Electricity also pay good money. 

Get out of the untrained class! Better your 
place in life. If you’re in a low pay, discour- 
aging job, get into Electricity ... the gigan- 
tic, growing field that employs more men 
than any other industry on earth. Coyne 
gives you the training for a real start in this 


better paying field. 


TRAIN IN 90 Days 
ON ACTUAL EQUIPMENT IN COYNE SHOPS 


COYNE Training is not by correspondence or Home 
Study. You work on full size generators, dynamos, 
switchboards, diesel engines, airplane motors, do many 
practical electrical jobs. No recitations. No text books. 
You don’t need advanced education or previous ex- 
perience. It is this practical job training that enables 
COYNE to train you for a better pay job. 


EASY TUITION PAYMENT PLAN— 
LOW COST BOARD and ROOM PLAN 


Man alive, don’t waste the 


saying: “‘I can’t afford specia 


‘olden years of your life 
ized training!’’ Send for 


my catalog—see how we help graduates. A special 
plan takes care of living expenses. Get training first, 
then pay tuition in 18 easy payments, starting 5 


months after you begin school. 


PART TIME EMPLOYMENT 
Need part time work to help 
pay living expenses? Write 
and tell us. We have helped 
hundreds.” 


Air Conditioning, Re- 
frigeration, Diesel 
Included — extra in- 
struction without ex- 
tra cost. 


JOB AFTER GRADUATION SERVICE — We keep 
in touch with many large firms, ready at all times to 
supply their needs for trained electrical men. Grad- 
uates get Free Lifetime Employment Service. 


GET MY FREE BOOK — NOW 


Send for the big FREE COYNE Book of facts. . . jobs 


... Salaries . . . opportunities ... 
photos. See PROOF that we assist 


Eggrates — PROOF that 
OYNE training pays! 

CLIP THE COUPON 
RIGHT NOW! SEND 
IT! There’s no obli- 
gation. 


Mr. H. C. Lewis, President, 









! CoYNE ELECTRICAL SCHOOL, { 
} 500 S. Paulina Street, Dept. 57-73, CHICAGO = | 
I Send your Big FREE Illustrated Catalog, t 
! I 
| I 
j | POCO O REO EEE Ee EEE Age eeoeees 4 
l ! 
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CONSTIPATION 


MAZE HUSBAND 
DAAGGY 





H« just didn’t feel like work | 
or play. Always draggy 
and worn out—often cross \ 
and irritable. But likesomany 
women, his wife knew about 
Nature’s Remedy (NR Tab- - 
lets). She put him wise. He found out what an 
astonishing difference there was in this yarn f 
vegetable laxative. Not merely partial relief. 
Instead thorough, cleansing action that aided 
in ridding his system of poisonous waste, re- 
freshed him, made him feel like a “million.” Try 
NR Tablets yourself. Note how gentle they are 
and non-habit 
forming. 25 tablets 
—25 cents at any 
drugstore. 






TO-NICHT 


TOMORROW ALRICHT 








Beautiful Six-color 1937 Calendar-Thermometer. Also 


FREE: samples of NR and Tums. Send stamp for packing and 
® postage to A. H, Lewis Co., Desk 97E-18, St. Louis, Mo. 












HOME OWNERS’ IDEAS 
(Continued from page 17) 


crack and moved along like a scraper, it 
quickly cleans out all loose material and 
forms a neat V-shaped groove to take the 
new plaster. The cutter can be used in 
any crack up to five sixteenths of an inch 
in width. 














FREE BOOK of Opportunity 


Instructive facts about 


TELEVISION 


SOUND RECORDING 


MA Complete, practical instruction. Earn 
it room and board while peqpaing. Coach 
COUPON railroad fare allowed to Los Angeles. 


Eee atioNal SCHOOLS 


1 National Schoois, Dept. 5-PSR 





j 4000 S. Figueroa Sf., Los Angeles, Calit. 1 
1 NAME AGE ; 
! ADDRESS 1 

ITT? 1 
Die ceea atta ances a aera Ee ! 
Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 57, 353 Fourth Ave., New York, 
N. Y. I'll bring you complete supplies and instructions on how 
to make easily several dollars a week in your spare time. 





“Dd have REDUCED 
MY WAIST § INCHES 


WITH THE WEIL BELT!” 


writes George Bailey 


Wear the WEIL BELT for 
10 days at our expense! 
ye2 will appear many 
inches slimmer at once 
and in ten days if your waist 
é' line is not 3 inches smaller, 
it won’t cost you a cent. 
“I reduced 8 inches’’... writes 
Geo. Bailey, “‘Lost 50 Ibs,” 
writes W.T.Anderson. ... 
Hundreds of similar letters. 
iF YOU DO NOT 
REDUCE your WAIST 
3 INCHES in 10 DAYS 
«it will cost you nothing ! 
You will be completely 
comfortable as this 
amazing reducing belt 
gently but persistently 
_. eliminates fat with every 
* move! It gives you an 
erect athletic carriage... 
>...supports abdominal 
walls...keeps digestive 
Organs in P, ace...and 
with loss of burdensome 
fat comes increased pep 
and greater endurance. 
Send name and address for illus- 
trated folder and full details of 
10 DAY FREE TRIAL OFFER! 
THE WEIL COMPANY 
855, Hill St., New Haven, Conn. 


FOR TEN DAY FREE TRIAL OFFER! 















NO DRUGS. DIETS 
OR EXERCISE 
- 
SUPPORTS FALLEN 
ABDOMINAL 
MUSCLES 






















TAPS IN SCREW FORM 


RESEMBLING screws, and easily driven 
home with an ordinary screw driver, low- 
priced taps now sold in convenient kit 
form are particularly suited to the needs 
of the home me- 
chanic. Available in 
five sizes, the new 
tapered tapping 
screws cut clean 
threads and retain 
their keen edges 
indefinitely. A spe- 










| cial 


| binding or clogging. 





SEND 










spring-action 
slot prevents any 


The tap is easily driven 
home with a screw driver 


Questions 


FROM HOME OWNERS 


Q.—our front lawn is marred by nu- 
merous ant hills. What is a good way to 
destroy these unsightly nestsP?—J. L. F., 
Poughkeepsie, N. Y. 

A.—pour a little carbon disulphide, a 
chemical which can be obtained at prac- 
tically any drug store, into the nest open- 
ing and then stamp on the hill to seal it. 
The fumes will penetrate throughout the 
tunnels and chambers of the nest, killing 
larvae as well as adult ants. 


How To Set a Loose Knife 


G.L., SARATOGA SPRINGS, N.Y. To set a 
loose knife, first remove it from its han- 
dle. Mix two parts of powdered resin and 
one part of precipitated chalk, and stuff 
it into the handle. Heat the blade, hold- 
ing it with a (Continued on page 19) 


Wood Carving 
=. 


>< YOU CAN Do 

SCULPTURE InN 
WOOD WITH A COMMON POCKET 
KNIFE! Figures of men, animals, birds, 
are really easy to whittle out of a block of 
wood, when you know the tricks. With a 
few simple hand tools and the practicaj 
diagrammed directions in this inexpensive 
new manual, you can make fascinating 





things carvings for furniture — jewel 
boxes—frames, treasure chests, plant 
stands, ornaments, book ends, crumb 


trays, cabinets, puzzles, etc.—a host of 
useful and some very novel things. You'll 
be surprised how easy these directions are 
to follow—you will discover the most in- 
triguing hobby you ever dreamed of—and 
one which costs you nothing to enjoy, 





Your main material is odds and ends of 
wood. 


CHIP CARVING, RELIEF CARVING, EVERY KIND 
OF CARVING IS INCLUDED 


Illustrations, step-by-step 
structions and diagrams 
make it possible for 
a beginner to get 

excellent results 

right from the 

start. Shows how 

to do chip carv- 

ing, incising, lev- 
el-surface carving, 
carving in relief. 
How to make 
pierced or openwork 
carvings. How to 
carve turned objects, 
such as chairs, stools, 
tables. Carving in 
the round completely 
explained and sim- 
plified. You'll enjoy 
originating your own 
designs and patterns 
by the method fully explained in the manual. 


BRAND NEW! 
26S PAGES! 
13 BIG CHAPTERS! 


OVER 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 


This wonderful new handbook, prepared by the 
Editorial Staff of Popular Science Monthly, 
costs you nothing if you do not wish to keep it. 
SEND NO MONEY NOW. Just tear off and 
mail the coupon below right now and your core 
of WOOD CARVING AND WHITTLI 

will be mailed at once. Remember if for any 
reason you decide to return the book within 10 
days, your money will be instantly refunded. 





in- 


(See ee ee Se eee ee eee seeeeeees) 


MAIL THIS COUPON 


7 
} 
! Popular Science Monthly, Dept. 57 1 
‘ 
§ 
| 
i 


§ 353 Fourth Avenue, New York, N. Y. 


e, cloth bound book, 


our new 265 
When 


ING AND WHITTLING”. 
delivered I will pay the postman only 
cents postage, in FULL PAY- 

My understanding is that after examina- 
. I have the privilege of returning the book 
a 10 days and you will refund my money in full. 


Please send me 


few 





Ef 
a o 





City. State. 
§ Orders from outside of the U. S. must be accompanied by cash. 
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- QUESTIONS FROM 


HOME OWNERS 
(Continued from page 18) 





pair of pliers, and then push it into the 
powdered material. The heat will melt 
the mixture, which will hold the knife 
firmly when it cools. 


Finding Leaks in Gas Pipe 


Q.—WE HAVE noticed a slight odor of 
gas in the kitchen for some time but have 
been unable to determine the source of 
the leak around the stove. I have tried 
running a lighted match along the pipes 
| without success. Can you suggest any 
other way of locating the leak?—C.R.B., 
Toronto, Ont. 

A.—It is always dangerous to attempt 
'to locate gas leaks with an open flame. 
Try applying soapy water along the pipes 
| and joints. Using a flash light to illumi- 

nate dark corners, look for bubbles, which 
| will indicate the location of the leak with- 
out danger. 





Removes Rust from Nickel 


B.D.O., BUFFALO, N. Y. Rust spots can 
be easily removed from nickeled surfaces 
| by applying ordinary petroleum jelly and 
| then rubbing it off, after several days, 
with a rag that has been dipped in am- 
monia. 


Glass Cut With Scissors 


V.K., HELENA, MONT. Although a 
smooth edge can not be expected, it is 
possible to cut a sheet of glass roughly to 
| any desired shape with an ordinary pair 
| of scissors, merely by doing the work 
| while the glass is held underwater in a 
| wash bowl or bath tub. The water keeps 
| chips from flying about. 


| Keeps Flies Out of Paint 


| L.R.C., JEFFERSON CITY, Mo. Flies and 
other insects can be kept away from 
freshly painted surfaces by mixing a small 
| amount of bay, or laurel, oil in with the 
| paint before it is applied. 


When Glass Stoppers Stick 


Q.—TueE glass stopper in an antique 
carafe is stuck so firmly that I don’t dare 
force it for fear of shattering the glass. 
| Can you suggest a way to loosen it?— 
| N.R.M., Greenfield, Mass. 

A—Mrx two parts of alcohol with one 
part of glycerine and one part of common 
table salt. Let this soak in around the 
stopper where it meets the bottle neck. 
After a few hours, a gentle tap should 
loosen the stopper with little likelihood 
of injuring the bottle. 


Spots and Stains on Carpets 


D.C.K., stoux city, 1owa. A handy 
way of removing ordinary spots and stains 
from a carpet is to place a dish under the 
soiled spot and drain carbon tetrachloride, 
or other good cleaner, through the fabric 
and into the dish. 


a 








Is Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehiclesfor their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are rep 
nes in power plants, ame 
usses, — and ships, 


aircraft, tractors, 

opening up well- aid jobe for Dinan tented 
men. You get test Diesel develop- 
ments in our hg > diagrams for 


quick understanding of this new power. 





Beginning Lessons in 


Diesel 





{n your own home. try out the study of Diesel 
now know nothing about Diesels ex- 

pers. you will be even 
an ex enced man to judge the clearness and 
how plain every point is made — how 
thoroughly you grasp it — how greatly you will enjoy the work. 


Dept. D- 546, Drexel Avenue at 58th Street, ¢ Chicago, Illinois 
Test Yourself for a Good Pay Job—Steady Work 






at our expense. Perhaps you 

cept — you have read in the newspa 
better fitted than ced 
simplicity of our texts. 






American School, 


0 Cost — No Obligation 


brings the 2 lessons FREE: 
en you see how readily you can master 
Diesel engine principles and operation by 
eotns study st esa. zon J ke thatvour 
ture success is 1 
















chanical, Chemical, 
tical Engineering, 
istration and ccounting. 


Non-essentials eliminated. 


famous for technical two-year courses. 
Also short diploma courses in Survey- 
ing (36 weeks), Drafting (36 weeks). 


TRI-STATE COLLEGE 


ENGINEERING DEGREE IN 2 YEARS 
B. S. Degree in Civil, Electrical, Me- 
Radio, Aeronau- 
Business Admin- 


and living costs low. For ambitious, 
earnest students. Those who lack 
high school training may make up 
required work. Students from all parts 
of the world. 54th year. Graduates 
successful. FR al Sm September, 
January, te for catalog. 

COLLEGE AVE, ANGOLA,IN 


World 


Tuition 








OFFERS YOU GREAT FUTURE 


Demand for trained aircraftsmen in Southern California 
plants is increasing and already exceeds supply. Curtiss- 
Wright Technical Institute, Aviation’s foremost and oldest 
school, is located in heart of this activity and specializes in 
Sheet Metal, Master Mechanics and Aero Engineering. (No 
flying involved.) Graduates are obtaining immediate employ- 
ment. Write for details NOW. Curtiss- gd Techinal 
Institute, Glendale, Los Angeles, Cal. Dept 





OVER § &= @D LESSON 
SIGHT-CORRECTING ART COURSE 


Nothing like it. Simplified, easy method, 
for 







behevable progress the 5i 
start drawin, 





ARTISTS & MODELS STUDIO DEPT. ; oan 51 
Memphis, Tennes: 








DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
SS language how to make useful metal articles 
You'll be su s+ how easy 
interesting metal work really is. ully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding, 253 pages. Send only $2.00 and your copy 
will be sent postpaid. Popular Science Monthly—Dept. 
57, 353-4th Ave., New York, N. Y. 


=? our home workshop. 


































E-NEW INVENTION! 
BIG EARNINGS QUICK! 
WITH THIS NEW MONEY MAKER 


No Experience Needed. Sells easy to amaz- 
ing big market. Combination 


BLOW TORCH AND SOLDERING IRON 


No pressure system. No pumps. No stove. 
No charcoal. Operates with 100% satis- 
faction. Neat, complete, compact, Guar- 
anteed by 30 year old company. Write 
quick for New Agents’ Plan and Exclusive 
territory offer! Hurry! 


JUSTRITE MFG. CO. 





















igen A 45 2061 Southport Chicago 
Get Get « alee While Learning at Home! 
hk 4 iN, PHOTO 
"ELEC crc Cette Lis, 
Many K-11 Trained Men PHILCO 
make p to $75.0 week and CROSLEY 
more - full-time radio 
jobs—$5-$15 in s ZENITH 
IV we More tra GRUNOW 
JOBS .,and 46 
| - | other 
REAL PAY | mfars. 
RADIO AND TELEVISION INSTITUTE, ee endorse 
2130 Lawrence Ave., Dept. 205, CHICAGO, IL R-T-1 













FACTORY T0 YOU 


NEW REMINGTON NOISELESS PORTABLE! 


¢ 


A DAY 





Famous Remington 
Noiseless Portable that 
speaks in a uitiper, only 10c a day, direct from 
factory. Standard key . Automatic ribbon 
reverse. Variable line spacer and all the conven- 
fences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou- 
pon TODAY for details, 
You don’t RISK a Penny 

send you Remington Noiseless Roxteite for 
Mf days’ free trial. If not satisfied, send it back, 
We pay all shipping charges, 

FREE Typing Course and Carrying Case 
You will receive FREE a complete simplified 
home course in_ Touch iyping. F EE, a 

No obligation, 


handsome, stu ay case. 
Mail coupon for full details~NOW 


Remington Rand Inc., Dept. Ss 
15 Fourth Ave., New Yor x, N. 


Tell mn, without obligation, ade to get a new Rem- 


oiseless Portable, plus Free ga 
iy, ee Carrying Case, for 10¢ & day. Send Ba 
ro chdipinnatitinclehessabitnbeslenesisigebiansathdisbdaniniaabctettetatibedane 
PI ic ciighasatiiencantacgincdeodonsticele ocastcsantesiscieatles Sacnetiees toes 





RAILWAY MAIL 
CLERK CARRIER 
LER 
ul 
Ss / 
4 
7 
DVER GIN 
OE 
START ff 
Dependable / ~ FRANKLIN INSTITUTE 
Dept. B243, wg 4 N. Y. 
Common education F Gentlemen: Rush FREE list of 
sufficient. Py Government big pay positions. 
> Send SPREE 32-page book describing 
Influence © salaries, hours, work, and telling how 
| unnecessary. &, to get a position. 
eae Coupon PN QINB...ictantsenenn sires Sonthinetaiimtcadiven 
oday, 
SURE. Pe INE chai ev oactnasep Seed cticsacsbovcin ce desman 
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TELEVISION 


anon RADIO 
ARE YOUR 
OPPORTUNITY 


BIG MONEY AND 
READY JOBS AWAIT EXPERTS 


Unlimited opportunities in this new expand- 
ing field await alert, ape re, trained men 

.-men who LEARN N .-men with vision 
to get in on the ground ye when the pro- 
fession is young and uncrowded. TELE- 
VISION is already a reality awaiting devel- 
opment of man-power to sweep the nation! 


LEARN FASTER, BETTER -“ON THE JOB” 


Television Broadcasting Station W9XAL and 
Radio Station KXBY, owned and operated 
by First National Television, Inc., are your 
racuce laboratories... your “‘ roving ground”’ 
























































LEARN BY DOING! Think what this 
means to you! Elaborate, complete broadcasting 


stations give you practical experience absolutely 
vital to rapid progress and to thorough, ad- 
vanced knowledge necessary for SUCCESS! : 
ONLY 6 MONTHS FOR U.S. GOV'T LICENSE | 
Our “‘training on the job” qualifies you in 6 
months for U.S. Gov’t. License (First Class). 
Our new, illustrated, FREE book, “‘Pictures on 














the Air’’ gives full facts. You owe it to your- 
self to investigate! Don’t wake up a year 
from now and find your friends making big 
money in fascinating Radio-Television 

careers... while you stood still! ACT NOW! 

Send coupon today! 


MATL COUPON | 
Dept. EES. Training Division. Kansan City, Me. 
Rash me “Pictures on the Air” Free! 


SS SS ae 














RADIO CATALOG 


Send for the new Spring 1937 ALLIED Cata- 
log—156 big pages packed with interest for 
every Amateur and Radio Builder! More than 
10,000 exact duplicate and replacement parts 
for building or repairing any circuit; dozens of 
Build-Your-Own kits; complete Amateur trans- 
mitting and receiving gear; Public Address 
equipment for every need; latest test instru- 
ments; 53 new Knight Radios; books, tools, etc. 
Complete stocks, fast service and low prices as- 
Sure you of consistent savings. 


Build Popular Science Circuits 


We can supply matched kits for building any 
Popular Science circuit. Write for Free parts 
lists covering: Simple S-W set; Metal Tube 
Receiver; Picnic Portable; Wrist Watch Radio; 


Portable S-W X-mitter; 6-in-1 Wave Trap; Be- 
ginners’ All Wave 


set; All 
( 2 inbo set, etc. 


Wave 





833 W. Jackson Bivd., 
Chicago, Illinois 


Dept. 7-E 


€- Send me your new Spring 1937 Catalog. | 
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New Brig Model 


CAN BE BUILT TWO WAYS 


baore a ship model is a fascinating 
hobby, especially when you are construct- 
ing a brig such as the Malek Adhel, illustrated 
above. It is the latest model designed by Capt. 
E. Armitage McCann. The original two- 
masted square-rigged vessel of that name was 
built in New York in 1840 for trade in the 
Pacific Ocean, and every lover of models will 
want to have its miniature counterpart on the 
mantel, in his den, or displayed in some other 
place of honor. It has a 20-in. hull and is 33 
in. long over all. 

For the benefit of readers who wish to 
build this model, we have prepared two types 
of construction kits containing all the raw ma- 
terials. Those preferring to make a scale model 





KIT 6S—All the materials necessary for 
building a planked-hull model of the brig 


of built-up construction similar to a real ship 
—with planks inclosing the ribs of the hull— 
should order Kit 6S, which costs $9.75 (25 
cents additional west of the Mississippi River). 
If, however, the simpler method, which em- 
ploys the usual “‘bread-and-butter” system 
of hull construction, is desired, Kit 7S should 
be ordered. This kit also costs $9.75, but there 
is a 50-cent additional charge west of the 
Mississippi River because of its greater weight. 

In addition to the raw materials, each kit 
contains a Complete set of the highest grade 
finished boxwood blocks, deadeyes, belaying 
pins, thimbles, hearts, and grating. This sim- 
plifies the work greatly and saves the time 
otherwise required in making these numerous 

(Continued on page 21) 
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YOU'LL advance 
faster with an 
playing Conn. Choice 
of world’s greatest art. 
ists. Many exclusive fea. 
tures yet they a no more, 
Home trial. y payments, 
See your dealer or write for 
free book.Mention instrument, 
c. G. CONN, Ltd. 8 Ltd. ese 2 Conn Bidg, 




















BE A TRAINED 


AUTO-DIESEL vapemr fa 


PREPARE NOW for rich new opportunities in fast- 
growing industry. Diesel-Trained Men needed for 
— busses, tractors, farm power and lighting 
nts. Practical, easy quare- -time training plan 
Store quick way to good jobs at g pay, or own 
profitable auto repair business. Learn from the pio- 
eer automotive home-study school. Write for 
ayee AUTO - DIESEL Book and pay-as-you-learn 
offer. 


MOTOR INSTITUTE of AMERICA 
Dept. EE-12 Chicago, lll, 











EARN BIG 
MONEY 


SEND FOR 
FREE 
BOOK! 















100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lesso ut by fundamentally 
sound and scientifically correct silent ezercises . . 
and absolutely guarantee to improve an: singing 











or speaking voice at least 100%... ue for 
wonderful! voice book—sent free. Learn WHY you 
can now have the voice you want. No ee 






ia sent to anyone under 17 unless signed b 
PERFECT VOCE tekst. onic Studio 1368 
64 E Chicago 





>~J~EARN MONEY 


\, It’s easy, pleasant, profit- 
able work. No experience 
required. Learn in a 
FEW MINUTES. 

ply everything 
Earn $50 to $100 cash in 
your spare time. Act 









SPECIAL 







Set Permatex Silk Strtn ® 5Oc J QvuicK—write for de- 
with instructions, postpai tails toda FREE. 
W. A. BICKEL, Dept. ‘5, 809 W. Mad ison St., Chicago, Mm. 








R COLLEGE 


PARKS AIRPORT EAST ST.LOUIS, ILL 





Offers you college education majoring in aviation 
Four 96-week courses lead to B. S. degrees in Professional 


Flight, Aviation Operations, Aviation Mechanics, Aeronauti- 
cal Engineering. 100 acre airport. 14 buildings. 33 in 
faculty. 260 enrolled. 5,800,000 miles flight training. 1548 
planes, 523 engines repaired and rebuilt in shops. Gradu- 


ates with all leading aviation companies. Dormitories, din- 
ing hall on field. Summer term July ~~ rye Write. 


10th YEAR panne nat eatiaet. en EAST tPF Pes... iLL. 


PLaAs TES 


The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation. 

Experience unnecessary. 4c material makes regular 10c 
store sellers. Rubber moulds furnished for speed pro- 

duction. Small investment brings big returns. Ambi- 

tious men have chance for real = tedust Our free booklet will 
interest and benefit you. Piaste industries, Dept. 2, 1085 
Washington Avenue, New York, N. Y. 











This is written in 
one inch — the 
smallest adver- 


WHAT CAN YOU DO 
poy WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuils who have novelties, scientific or me- 
chanical equipment tools, games, puzzles, ete., to sell, 


and for firms looking ents. Inch advertisements like this 
-50. They pe | well cause they are seen and read by 
400, 000 wide-awake ery month. Interes jes are 





ited part: 
invited to address the a Advartioing Det Department, Popular Selence 
Monthly, 353 Fourth Ave., New 

















Keep Your Car YOUNG! 


At last a service and repair manual has 
been made for the auto owner who is not 
a mechanic. Here are hundreds of “horse- 
sense” methods for keeping your own car 
in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non- 
technical language, made clearer by draw- 
ings and simple diagrams, what to do no 
matter what goes wrong. Service men will 
get a world of new ideas from it too. 192 
pages, full omrong. cloth binding, pictures 
on every page nly $1.00. Sent C.O.D. 
pees a few cents postage. Ask for “AUTO 
KS.” Write to 


POPULAR SCIENCE MONTHLY, Dept. 57 
353-4th Ave. New York, N. Y. 
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weayoue MOUNT BIRDS 
ANIMALS, HEADS, FISH 


Also to tan skins and FURS. Easily 
learned AT HOME BY MAIL. Wild 
r scarcer—big demand. 
a taxidermist, Mount for others. 
Fun, Real 
Hobby. Mount 
common speci- 
mens — no wild 
game needed. 
REAL PROFITS IN SPARE TIME. 
en, 
FREE BOOK “2. 2::. 5 


| —tells h YOU can learn this fine art 
BOOK tolute, Bend this minute. State AGE. 


ow. school of Taxidermy, Dept. 33950MAHA, NEB. 











Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet-—‘‘Win Success in Advertising,” and require- 
ments. No obligation. Page-Davis School of Advertising 
401 Michigan Ave., Dept. 1365, Chicago, U. S. A. 





RADIO ENGINEERING 


RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio. Practi- 
cal training with modern equipment at New 
York and Chicago schools. Also specialized 
courses and Home Study Courses under ‘‘No 

obligation’’ plan. Catalog Dept. PS-37 


RCA INSTITUTES, Inc. 


75 Varick St., New York 1154 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909. 





Learn BRASS TAPPING 
FUN and PROFIT! 


Get this big new outfit. Learn ‘raised 
metal’’ work. Sell gift and art wares. 


-00 

Make Bookends, What-Not k, Twin 
Plaques. Equipment includes non-tarnish- 
able jewelers’ metals, dcraft hammer, 
plywood backing board, noiseless tapping 
tools, epecias nails and design patterns 
Send $2.00 money order for outfit com- 

lete. State choice Brass or Copper. 

“*Silver’’ or “‘Gold’’ $2.50). FREE 
CATALOG with outfit or send 3c stamps. 
Write today. 
RAPAPORT BROS., 705 W. Ghie St., Chicago 








RADIO 


ENGINEERING, 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and rail- 
way accounting taught thoroughly. Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free. 

Dodge’s Institute, Nye St., Valparaiso, Indiana 

















SCIENTIFIC 
CRIME DETECTION 
that Pays BIG 


REWARDS 


The nation’s ery is for 
SCIENTIFICALLY 
trained Investigators. 
This new training not 
difficult. Advanced educa- 
tion or previous experi- 
ence not necessary. 
Study at home dur- @ 
ing spare time. Easy #7 
terms policy. Course? 
includes Finger} 
Prints, Handwrit- 
ing, Photogra- ie $ 
phy, Investiga- aa 
tion and Defense 4 
and Attack. Big § 
tegulation outfit 




























free to students. NEW—EASY 
Instructors na- TRAINING 
tionally known Endorsed by 






experts in Scien- 
tific Crime Detection. Get into sxpeers 
SCIENTIFIC Crime Detection and prepare for BIG 
EARNINGS. Send for thrilling book containing full 
Darticulars. It's FREE to any young man 17 or over. 
Se ee wee ee ee ee ee oe ee 


SCIENTIFIC CRIME DETECTION Dept. 11£7 
INSTITUTE OF AMERICA, INC. J. T. Burdette, Pres. 
Chesapeake & Ohio Bidg. 
Huntington, West Virginia 
Gentlemen: Without obligation, send big book including 


14 famous cases, telling how I can get into Scientific 
Crime Detection. 





MAY, 1937 





OUR CONSTRUCTION KITS 


(Continued from page 20) 







KIT G—Elizabethan galleon Revenge 


tiny fittings by hand—a very tedious process. 
Many other ship models, as well as whittled 

objects and pieces of furniture, can be made 

with our kits. The complete list follows: 


STANDARD SHIP MODEL KITS 








A. Whaling ship Wanderer, 20\4-in.....$7.40* 
D. Spanish galleon, 24-in............0000+. . 6.95* 
E. Battleship U.S.S. Texas, 3-ft.......... . 7.45* 
G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33%%4-in. hull........ 8.45* 
Q. Privateer Swallow, 12%4-in. hull... 4.95+ 
V. Clipper Sovereign of the Seas, 20¥%-in. 
hull 4.95t 
Y. Trading schooner, 17%4-in. hull...... 4.90T 
2S. U. S. Navy Destroyer Preston, 31%4-in. 
hull shsetinnd 5.95* 
3S. Constitution (“Old Ironsides’’), 21-in. 
NS RE Sh SP RN EA 6.50* 
4S. Clipper ship Great Republic, 3114-in. 
ne BA eT I ne 8.40* 
5S. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, %-in. scale, the 
hull being 2054 in. long...............++ 4.95* 
6S. Brig Malek Adhel, %4-in. scale, 20-in. 
hull, frame-and-plank construction 9.75t¢ 
7S. Brig Malek Adhel, as above, but with 


sawed-out lifts for solid hull construc- 
RI es OS 9.75* 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


MODEL-OF-THE-MONTH KITS 


. Aircraft carrier Saratoga, 18-in.....$1.00 
Four. U.S. destroyers, each 6%-in. .75 
Liner S.S. St. Louis, 11-in.............. - 1.00 
U. S. cruiser Tuscaloosa, 11%-in... 1.00 
Hispaniola, the ship in “Treasure Is- 
land,” 7-in. .50 
H.M.S. Bounty, 11%4-in............. 1.50 

1M. Show boat, illuminated, 14-in......... 1.50 

2M. Ocean freighter, 14-in................ sane 

3M.Yacht Nourmahal, 8%-in............ oe 2.00 

4M.Oil tanker, 14-in 1.50 


GHOZE 





N 









(Continued on page 22) 





KIT U—Hispaniola of “Treasure Island” 



























Til Prove in 
the first 7days 
YOU can have a 

Body like Mine!’ 


in the World has ever DARED 
to make such an offer! 


ON’T get the idea 
that it takes a_ lot 
of time and _ hard 

work for you to. get 

smashing strength and power- 

ful muscles! And don’t think 
you need a room full of con- 
traptions. 

Both these ideas are all 
bunk—and I have PROVED 
it. All I need is 7 days 
to prove what I can do for 
you! And I don’t need any 
gadgets either. In fact, I 
don’t believe in artificial 
methods that may strain 
your vital organs for life! 


NATURAL Methods 
Are All I Need 


Above you see an actual 
photo of how I look to- 
day. No muscles have been 
“‘painted on.’’ This is the 
camera’s honest proof of what I did for MY body. Now 
I’m ready to prove what my secret of Dynamic Tension 
can do for YOURS! 

I used to be a physical wreck, a 97-pound weakling— 
flat-chested, arms and legs like pipestems. I was 
worried. I studied myself. Then I found a new way 
to build myself up. A way that was simple, natural, 
quick and sure! ‘‘Dynamic Tension’’ is what I called it. 
In a short time I had the body that has twice won the 
title of “‘The World's Most Perfectly Developed Man.”’ 


This Secret Has Helped Thousands 


Thousands of others now know from their own personal 
experience what Dynamic Tension has done for them. They 
were just as frail and puny as 

once was. Now they are 
life-sized examples of what a 
man can and ought to be. My 
interesting booklet, filled with 
pictures, tells my story—and 
theirs. 


FREE BOOK 


This little coupon brings 
you my free book, which tells 
all about it. No cost or obli- 
gation. 

I just want to give you proof 
that I can do for you what 
I have done for so many 
others: give you broad, power- 














This valuable cup 
ful shoulders, biceps that bulge || Stands 14 inches 


high on a black 

mahogany base. 
will award it 

to my pupil who 


with smashing strength, a 
chest which stands out solid, 
Se —— = — pen 
evelope y that will make 
others look like dwarfs next makes the most .* 
Hope: HARTA AGERE || evetonment “within | 
y! us 8, | 
Dept. 1T, 115 East 23rd St., || the next 3 months. | 
New York, N. Y. 
ee 
CHARLES ATLAS, Dept. IT, 
115 East 23rd Street, New York, N. Y. 


I want the proof that your system of Dynamic Tension 
will make a New Man of me—give me a healthy, husky 
body and big muscle development. Send me your free 
book, “‘Everlasting Health and Strength.’’ 
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your|NVENTION 


THROUGH THIS 


RESPONSIBLE FIRM 


1 THESE 


VALUABLE 
GUIDES fo 
INVENTORS 


and Get PROMPT 
EXPERIENCED ACTION! 


We offer you the experience and proven 
responsibility of 61 years. Since 1875 we 
have rendered expert service and counsel 
to tens of thousands of inventors. Every 
member of C. A. Snow & Co. who 
works on your case is a Registered Pat- 
ent Attorney. This is important, for only 
Registered Patent Attorneys may plead 
your case before the Patent Office. We 
offer you thorough, competent work. 


DEFERRED PAYMENTS 
ON REQUEST 


Write today for our FREE “Certification 
Of Invention”, which is of real value to 
you RIGHT NOW! Also two new guides, 
“How We Protect You” and “Sugges- 
tions On How To Commercialize Your 
Invention”. 


BE SURE TO ADDRESS DEPT. B-17 


| C.A.SNOW <CO. 


Patent Attorneys Since 1875 
SNOW BUILDING WASHINGTON,D.C. || 

















aioe Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





UNPATENTED IDEAS 


CAN BE SOLD 





We tell you how and help you make the sale. 

Particulars, with list of manufacturers and 

wanted inventions, sent free on request. 
Write W. T. Greene 

981 Barrister Bldg. Washington, D. C. 


INVENTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 
HOW TO OBTAIN A PATENT, 


written by a Former Member of the 
Examining Corps (1922-24) of the U.S. 
Patent Office. If you want to profit by ne 
your idea, you should take steps to apply for a U. S. 
Patent at once. Your first step is to get this Free Book. 
This interesting illustrated book contains valuable in- 
formation you should have. It tells you fully how to 
obtain a patent on your idea in the quickest way. With 
this Free Book you will also receive a ‘‘Record of In- 
vention’’ form on which you can easily record your idea. 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At- 
torney who is also a Former Member of the Examining 
Corps of the U. 8S. Patent Office. All communications 
will be strictly confidential. 


MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 




























om ee oe 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


I 1638 Woolworth Bidg., Dept. 57-C, New York i 


MILLER —— by 47-C, WASHINGTON, D.C. 


Please send me ree Book nn to Obtain a Pat- 
j ent.” and Record of of nnd Form 4 


IIE scjeilictevmdisiininaes i 


i ADDRESS ...... ‘ 











OUR CONSTRUCTION KITS 


(Continued from page 21) 






This hanging wall rack 
can be made with Kit 5 


FURNITURE KITS 


No. 4. Solid mahogany book trough 22% 
in. long, 9% in. wide, and 24% in. high over all. 
Ready to assemble, with finishes................ 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included....... » Sen 


WHITTLING KITS 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5¥% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 

1.50 


and instructions are included...................0« 

; No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, sharpening stone, beads for 
eyes, and instructions are included.............. 1.00 


Here is Rob, 
one of the 
six Scotties, 
all different, 
that can be 
made from 
our special 
whittling kit 
No. 8 in the 
list above. 
Six shaped 
blocks are 
in each kit 





No. 9. Whittling kit with shaped block 
for making a sailor 5% in. high. Three bot- 
tles of paint, a brush, and a sharpening stone 
SE GRIND scndincinscccharetoqneceasiadasaaninsacanialaden wa 


-No. 10. Copycraft whittling kit for making 
one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high, 
showing every knife cut; also the necessary 
whittling block, extra wood for making a desk 
set, pipe rack, or other project; sharpening 
stone, brush, three bottles of paint............ 1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (fT). 





Popular Science Monthly, Dept. 57A 
353 Fourth Avenue, New York, N. Y. 
ge a GO «SR ermeeenereee 


I will pay the postman the price shown above 
plus a few cents postage in full payment. 
[Canetion orders cannot be sent C D.). 


Name 





Address 





EER 
(Print name very dete) 

If you prefer to send your remittance with 
this order, you save the C.O.D. charge. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. Also see note above. 











1500 NEEDED 
INVENTIONS 


193€ Edition of this remarkable book 

for inventors by R. F. Yates tells where 

invent, what inventions manufacturers are 

looking for, what will pay most money. Also 

ives a onesie ee : portent : ventors. 

les youtto work on inventions pay le, pract 

Lee ote eed ee aay ney ppuble, Practical ideas, 
$2.50, or pend $4.00 

cue Pail idle ses chats and how taal 


safely 
our patented or or engatente? inventions to its list of 

acti ae erythi it know abou 

Be Misthods, ‘Law Ro valty Contracts, Finan a. 









clo 


ee you rit you prefer roki) OD. gia Money back 


hie for FREE catalog of valuable hocks for in- 
ventors and sample pages of above books 


DONLEY PUBLISHING CO. 
509 Fifth Ave., Dept. S-5, 





New York, N.Y, 


Inventions Wanted 





Patented or Unpatented 


We have been successfully selling inventions, 
patented and un rr since 1924. Write 
for proof, and tell 


Chartered Institute of 
Dept. 3, Barrister Building 


us what you have for sale. 


Inventors 
Washington, D.C. 








PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Conception” and action, 
“How to Establish Your Rights’ —FRE. 


LANCASTER, ALLWINE & ROMMEL 
PATENT LAW Orrices 
Building 


413 Bowen » D.C. 























My Personal 

service assures 

PATENTS == 

dence on all 

your patent 

PERSONAL SERVICE problems. Send 

me a model or 

drawing, or sketch and description of your invention, and 

.00. I will make a search and report promptly as to its pat- 

entability and send you a copy of my 72-page booklet. Or, if 

you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D. C. 





ONEY 


Grow Mushrooms in cellar or shed, 
with AMI selected-spore spawn and 
step-by-step, easy-to-follow Manual 
of Instructions. Now is a 

fine time to start. Book free 
—write today! 












a basement or garage where you can do light work? 
We can offer you a profitable proposition for 1937 cast- 
ing new 5 and 10c Novelties, Ashtrays, Toy Automo- 
biles, etc., as Manufacturer for firm of many years 
standing. No experience necessary and small outlay 
starts you. If interested in devoting your spare or 
full time to profitable work write AT ONCE as we are 
now closing arrangements for supply of our g 


METAL CAST PRODUCTS CO. 























Dept. E 1696 Boston Road New York, N. Y. 
Thousands 
of Royal 
squab baby a 
birds want- 
ed weekly 
OF DB. 2.1 


Chicago responsible marketmen 
whose names we give you. Breed 
them: quick cash; sold only 25 days 
old. Desirable profit. Send stamp a’ 

for mailing expense of 1937 free picture book, tells all. 


PRCo., 616H St., Melrose, Mass. 





Always mention Popular SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 








Handiest power mower ever built 
—only one with easy one- -hand 
control. Cuts 18” swaths; trims 
closer than hand mower; adjust- 
able to 4 cutting heights; light 
weight, won’t pack soil; rubber 
tires; fuel cost only 20c a day. 
$110 f.0.b. factory; Price subject 
to change without notice. 
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jo“ POCKET RADIO 


USIC CpORTS cyTERTAINMENT 










BEAUTIFUL CLEAR TONE 
DIRECT FROM ——s RADIO 

—just like th nom but weighs 

— Fits ‘poe ket ‘agli. Take it igh 

you. Nothing to Eajust. No batteries bes 

rnd electric ones age eye eee . Tun- 


easy ingume- 
tions for use ‘am; office, picnics, hom 
bed, etc. Listen to music, Sports, radio entertainment etc. The 
“Cathedral’’ Pocket Radio is AROLUTEL? GUARANTEED — 

to connect and tune in jousands in use. An ideal 
SEub NO MONEY! Its 1, radio entertainment — de! 
you! C Cimbines. Rosformence and economy. Get yours 
al $2.99 and postage or send $2.99 (we pay eat 
tie Giant Radio Co., 1166 Diversey Pky., Dept. 2204, Chicago 


38 
» 
5 
A 











| Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make beautiful colored glaze finishes on concrete 
pottery, 


tiles, walls. New, low cost method. Make 
2,500 “designs of vases, jars, birdbaths, etc. with- 
out molds, power or costly tools. Use o 
sand and cement. No experience pole § 
Learn glazing, decorative water-proofing, 
pottery making, statuary casting. 
Send 10c TODAY for booklet, color 
plates and complete details. 


NATIONAL POTTERIES COMPANY 


13 West 26th Street, Room 22, 
Minneapolis, Minnesota 



























Wanted—Amateurs with humorous ideas. No draw- 
ing ability necessary. The amateurs of today are the 
professional cartoonists of tomorrow. Ideas judged 
and prizes awarded by Applause-O- Meter test be- 
fore movie audiences. Everyone has an equal chance. 
26 cash prizes in all. Rush name on penny post card 
for ‘‘Valuable Tips on How to 
Make Money With Simple Car- 
toons and Humorous  Ideas’’, 
Cash Prize Entry Blank and 
Rules—SEND NO MONEY. 


CARTOONISTS’ EXCHANGE 
Dept.1445 Pleasant Hill, Ohio 



















chair 
rattan, 
Cotton, Yarn, 


Caning and weaving materials, 
frames, basketry materials—reed, 
grass, rush, fibre, Leathercraft. 
Wool, Warp. 
Send 10c for Catalog. Instructions free. 
AMERICAN REEDCRAFT CORPORATION 
.P. Ss. 130 Beekman Street New York City 


raffia, 




















AMAZING MYSTERY MINERAL 
Reconditions Motors Like oi. / 


installed in 


. Cuts 
gas and = costs. ay rebore oJab and new Some | 


RESUL 

TRIBUTORS 
Make Big Money + ‘shame FREE 
“business. Sell Build own DLL 
n . SAMPLE 


ti ners, dealers. Millions of 
a ers! Write 1 TODAY for FREE DEMON- 
NG SAM SAM **No Risk’’ money-making plan. 
New York 













STRATIN 
ee LE Dept. J-2, 










/ qo Outfit ae with ee war 94.55 


tools and directions 
| ee pee INTRODUCTORY © 
Good profits made dy ing cabueeha 87 ft. string. Colors 
Purple, Gres een, Red o hite—also White and Blue Guical— 
with contrasting silk trim, awis, -atringer | s wax, illustrated easy 
directions. Money back Money. a nd for r Free Catalog and 


Mon PI 
Send Cash, Check or Money Order $1.65 
mowey & bing inclales Postage an 
if desired, 15c extr: 
PRO TENNIS STRING: co: ‘Dept: R-8, Harmon, N. Y. 










Loan DIESEL 


in Los Angeles 


Qualify as a Diesel and Gas Engine Expert. Lat- 

est ost Bauiment. Fo . Tested Methods. 30,000 grad 
and board while’ learning. 

Coach railroad fare allowed to Los 2 

This service only for coolbente ¢ of U. 


> NATIONAL SCHOOLS 





ngeles. 











r MAIL COUPON FOR FREE BOOK : 
t National Schools, Dept. 5-PSA I 
t 4000 So. Figueroa St., Los Angeles , 
: Name..... : 
; Address ; 
' CUD ati iscplaichisdusd- aheniesiigeeted ; 
a see eeeeeeecererecesaeeceereseteores + 
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URGE NEW MEDICINES 
TO BE BREATHED 


BREATHING medicine into the system 
instead of swallowing it, or having it in- 
jected, is a plan under discussion at the 
French Academy of Medicine in Paris. 
Advocates of the idea point out that the 
respiratory system is the one part of the 
body that is always at work, and the 
route most easily and conveniently avail- 
able for the absorbing of medicines. 
Ether and chloroform are given by breath- 
ing, and chlorine gas has been used sim- 
ilarly in the treatment of colds. All the 
recently devised synthetic drugs, however, 
such as the “pain killers,” aspirin and 
acetanilide; phenolphthalein, a laxative; 
and novocaine, a local anesthetic, are taken 
either by injection or through the stomach. 
Gaseous medicines, according to the new 
French idea, would be administered by 
placing the “dose” of healing vapor in a 
small room with the patient, or by mix- 
ing it with air breathed through a mask- 
like arrangement working on the principle 
of the familiar oxygen tent. 


FLOUR MADE FROM FISH 
HAS HIGH FOOD VALUE 


BREAD FLOUR that contains fish, with- 
out that food’s characteristic taste and 
odor is the latest achievement of Japa- 
nese scientists. A general decline in 
health has been traced to the increasing 
use of “Americanized” meals of coffee 
and toast or bread and jam, instead of 
the traditional dish of rice and fish, and the 
new fish bread has been developed to re- 
tain the nutritive value of the old diet 
without an attempt to reform the eating 
habits of the nation. By grinding the 
dried flesh of fish, and soaking the pow- 
der in four separate baths of alcohol, a 
delicate, palatable fish flour results. It 
is readily mixed with wheat flour to make 
a light loaf of bread. Experiments on 
animals over a period of five years are 
said to have proved the value of a diet 
including this type of food, and it is hoped 
that the new bread will be adopted by the 
majority of Japan’s people. 


“MECHANICAL TEACHER” 
GRADES EXAM PAPERS 


A “MECHANICAL TEACHER” that grades 
school examination papers at the rate of 
900 an hour is expected to relieve school 
teachers of one of their routine burdens. 
Because a soft lead-pencil mark conducts 
electricity, it has been found possible to 
arrange a special answer blank, on which 
the pupils’ answers to questions of the 
yes-or-no type are made by blackening 
the proper space with a pencil. These 
blanks are fed into a machine which 
masks off all incorrect answers, and al- 
lows only the marks that are right to be 
recorded electrically on a dial. Since the 
machine can instantly record a blank con- 
taining as many as 150 answers, and elim- 
inates human fallibility, it is expected to 
be popular with school authorities. In 
performance trials, it was used to grade 
about 400,000 New York State examina- 
tions, and saved $15,000 in the labor of 
scoring alone. 


EARN MORE 





Earn better pay ! Get out of over- KC 
alls! Learn PRACTICAL : 
DRAFTING. If you’re a 

Shop Worker, DRAFTING 

will put you in line for 

quick promotion. As a 

mechanic, DRAFTING 

means increased earn- 

ings, more pay raises. 

DRAFTING leads in 

all industries. Jobs open 

NOW! Aviation, Machin- 

ery, Automobiles, Build- 

ing must have draftsmen, 


LearnPractical” 


RAFTING At Home From 
an ENGINEER 
I'll train you on practical work by a method successful 
with thousands since 190 nd furnish you all tools; 
also Drawing Table. No high school or Fetied, wi expe- 
rience required. You must be entirely eat fied Sade 4 


personal training until competent and assisted 
position or money back. 


START NOW? 


Write today for free book on ‘‘Draftsmanship.’’ You 
must give your age. No obligations. Mail coupon below! 


FAAABILT-1O4 














- ENGINEER DOBE, Div. 3395 Libertyville, I! “ 
a Send me your free book, ‘‘Successful Draftsman- » 
5 ship” and explain how you will assist me to as 
5 good position as a draftsman. ~ 
s Name Age s 
a 

H Address ~- 5 
® Post Office State : 








eltctemeyernrere) | 
at Home 


Go asrapidly as your time and abilities permit, 
Course pg rg bs to oo school work. Dur- 
the ti4y ur graduates have been 
mit to 531 difterent U Universities, Colleges, 
Junior Colleges and Normal Schools—80% of 
them without entrance examination. Also pre- 
pares for teacher's certificate and pre-professional 
examinations. Meste all preparatory eduoat ucational aguive. 
nts for Business Industry. Standard H HS tox 
iploma, Gredit for fe ‘8. subjects already” 
eted. Single subjects if desired. greg low 
“aa $6 monthly yx a High School 


Specialized training isabso- 

lutely essential to Success 

today. Over 150 noted 

Educators, Engineers and 

Business Men helped 
jal inst 











coupon below. No interference with p 
ent earnings while preparing for better job. 


American School, Drexel at 58th, Chicago 








American School, Dept.H-546, Drexel at 58th 
Tell me how to train for success in line checked. 
High School in 2 Years 
beste aes F Raecpreeena 
- Engineering 
Besinese Management Bs 
ivil Engineering sional Acco 
Se ie Law incl. C. + Coaching 
Engineering Selena ‘elevision 
Electrical Engineering Engineering 
MPPOT TENT) PTT Tee TT Cr Te os6 
Ns apo cad heen eel oee neha ethnteheb eee 
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Be aRapio Expert 
Learn at Home-Make Good Money 


Many men I trained at home in spare time make $30, 
$75 a week. Many make $5, $10, $15 a week in 

spare time while learning. Thasteated 64-page book de- 

scribes Radio’s oppe portunities and how you can become 

a Radio Expert t won my practical home training. 

Television training is included. Money Back Agreement 
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You want all good things in your new motor car.... 
And you may as well enjoy real savings in purchase 
price, in operating costs and in upkeep, while getting 
all desirable motoring advantages. . . . Careful con- 
sideration will lead you straight to this one car— 


Chevrolet for 1937—the only complete car—priced so low! 





CHEVROLET MOTOR DIVISION, General Motors Sales Corporation, DETROIT, MICH. 


NEW HIGH-COMPRESSION VALVE-IN-HEAD ENGINE—NEW ALL-SILENT, ALL-STEEL BODIES—NEW DIAMOND CROWN SPEEDLINE STYLING 
—PERFECTED HYDRAULIC BRAKES—IMPROVED GLIDING KNEE-ACTION RIDE*—SAFETY PLATE GLASS ALL AROUND—GENUINE FISHER 
NO DRAFT VENTILATION—SUPER-SAFE SHOCKPROOF STEERING*. *Knee-Action and Shockproo? Steering on Master De Luxe models only. 
General Motors Installment Plan — monthly payments to suit your purse. 
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MARK FRONTIER OF RUSSIA’S POLAR EMPIRE 


OMEWHERE over the white ex- 
panse of the arctic, as this is writ- 
ten, a mighty eight-ton, twin- 
motored plane is roaring through 
the darkness of the long polar night. 
Five Russian airmen aboard it are wing- 
ing their way from Moscow across south- 
ern Siberia to a point within a few miles 
of Alaska, and back again along the north- 
ernmost rim of Asia. They are the first 
to dare a complete circuit of the far north 
in winter, when the fitful northern lights, 
painting the jagged ice crags of the frozen 
arctic sea with fantastic colors, may be 
the only illumination to guide them. If 
they arrive safely, they will have demon- 
strated the practicability of a dream of 
Soviet aeronautical engineers—a com- 
mercial air line linking the United States 
and Russia across the polar regions! 
Stretch a string across a globe from 
Alaska to Moscow, and you will under- 


stand the attractions cf the transpolar air 
route. The total distance measures 
scarcely more than half again the length 
of the overwater jump that our clipper 
planes make regularly between San Fran- 
cisco and Honolulu. To be sure, the 
great-circle route crosses regions so for- 
bidding that only polar explorers have 
reached them. But slacken the string 


Modern pioneers of the north, 
explorers and engineers 
plant colonies as way stations 
for plane and steamer routes 
across the roof of the world 


By 
ALDEN P. ARMAGNAC 
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Street scene in Bulun, a new settlement 
located on the Lena River in the far north; 
At top, the famous Soviet ice breaker Krassin 


only a little, and it grazes the Siberian 
coast of the Arctic Ocean, newly dotted 
with settlements and air bases. 

That is the route that a pair of Russian 
trail blazers ; ‘oneered last summer, when 
they flew from California to Nome, Alas- 
ka, and thence to Archangel and Moscow 
by the light of the midnight sun. Now the 
crew of the huge Soviet monoplane N-120 
have undertaken to battle the rigors of 
winter darkness and cold along the same 
path. In case of a forced landing, tents 
and sleeping bags carried aboard the 
plane will protect them from the temper- 
atures of forty to seventy degrees below 
zero that they expect to encounter. From 
a special tank installed in the tail of the 
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plane, boiling water can be pumped to 
warm its motors. Scientific instruments 
mounted in the craft will gather valuable 
data for the proposed air liners of the 
future. 

In this dramatic fashion the Russians 
give notice that they are ready to open to 
the world a vast arctic empire. Picture a 
frozen expanse two thirds the size of the 
United States, reaching from the north 
pole to the northern coast of European 
Russia, and down into Siberia to the 
sixty-second parallel—equivalent, in this 
hemisphere, to the latitude of the south- 
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COAL FROM 
UNDER THE 
ARCTIC ICE 


Above is a 
scene in one of 
the coal mines 
that supply 
fuel for steam- 
ers plying the 
northern sea 
route between 
the North Cape 
of Norway and 
the Bering Sea 








Icy gales are har- 
nessed to windmills 
like this to furnish 
light and power for 
the lonely outposts 








ern tip of Baffin Land. Through a “Cen- 
tral Administration of the Northern Sea 
Route” assigned to develop it, this is the 
territory that the Soviet Government has 
won from the arctic and is turning into a 
habitable and productive land. 

Steamships convoyed by ice breakers 
and airplanes are negotiating for the first 
time the “impossible” passage through the 
ice-choked Arctic Ocean. Exploring 
parties, paving the way for colonists to 
follow, have established the northern- 
most scientific observatories and radio 
stations in the world. Prospectors have 
discovered fabulous deposits of 
rare minerals, including a gold 
field richer than Alaska in its 
boom days. Whole. settlements 
of pioneering men and women 
have been transported to the Si- 
berian border of the polar sea 
and deposited there, complete 
with houses, live stock, boats, 
and radio equipment to keep 
them in touch with the rest of 
the world. All these activities, 






























with the pioneering of the polar air route. 
formr ¢odrdinated parts of a program of 
arctic development without parallel in 
history. 

A single, well-organized polar expedition 
might creditably sum up, for the year, a 
nation’s entire effort at arctic explora- 
tion. Last year and the year before, the 
Soviet Government had more than two 
score expeditions in the field—including 
geologists, hydrographers, meteorologists, 
naturalists, soil engineers, and mining and 
fishing experts. 

Here is something new to science— 
polar exploration on a national scale. Re- 
sults of privately financed expeditions 
necessarily are limited, for the cost of 
ships and planes brings the expense of 
just one venture like the first Byrd Ant- 
arctic Expedition to more than $1,000,000. 
Picture, in contrast, the intensive efforts 
of dozens of bands of arctic experts 
backed by no less than $100,000,000 of 
government funds. That the investment 
is paying big dividends is apparent from 
reports of riches that have been found— 
platinum, gold, silver, precious stones, 
athber, copper, nickel, asbestos, graphite, 
phosphate, salt, coal, and oil, to be added 
to the wealth of Siberia’s furs, lumber, 
fish, and grain. Vague tales of such min- 
eral treasures have been brought back 
from the arctic for centuries. Now the 
Soviet explorers are leading the way to 
them. 

That the newly discovered gold fields of 
the Kolyma region of northeast Siberia 
surpass Alaska in its richest days is no 
mere boast of an optimistic Soviet enthu- 
siast. The statement has the official au- 
thority of our own Department of Com- 
merce. According to its recent report on 
this Siberian Klondike, more than 500 
miles of motor road have been built to 
exploit the “strike,” and a distance that 
took a month to cover in 1932 can now 
be traversed in two days. 

Petroleum has been found on the rim 
of the arctic, oil derricks have risen, and 
gasoline and kerosene are being produced 
by the northernmost refinery in the world. 
Coal for the bunkers of ships plying the 
Arctic Ocean is being mined along the 
strait between Novaya Zemlya and the 
mainland, and on the Norwegian island of 









A seaplane refueling at Tiksi Bay, a new colony established at the mouth of the Lena River in Siberia to serve 
















POPULAR SCIENCE MONTHLY 














Z 





route, 
am of 
lel in 


dition 
ear, a 

















as a seaport for Arctic Ocean commerce 
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Russia’s new polar empire, showing the northern steamship route and proposed 
Moscow—New York air line. At left, a movie theater above the arctic circle 


Spitsbergen, where Rus- 

sian mines operating 

under aconcession from 

Norway are reported 

to have taken out half 

a million tons last year. 

Russia had to im- 

port phosphate for fer- 

tilizer, until geologists 

discovered deposits near 

Murmansk that are es- 

timated to contain 960,- 

000,000 tons of the 

valuable ore! Now the 

Soviet Union supplies 

not only its own needs, but world mar- 

kets as well. Within the arctic circle, 

amidst a snowy waste once populated 

only by a few nomadic Laplanders, the 

find has created the bustling city of Ki- 

rovsk with 40,000 inhabitants. Modern 

apartment houses, hospitals, schools, and 

a talkie theater seating an audience of 

1,200 have been erected at a latitude 

where the night is a month and a half long, 

and the sun shines almost unbrokenly 

for an equal period during the summer. 

A 48,000-kilowatt hydroelectric plant, the 

world’s northernmost, has been placed in 

service on the Tuloma River near-by. It 

supplies current for the electrified rail- 

road that carries the product of the phos- 

phate mines to the principal arctic port of 

Murmansk, exceptionally favored by its 
freedom from ice. 

Lumber has created another arctic me- 


tropolis, the inland port of Igarka on the 
great Yenisei River. In 1928, Igarka had 
a population of just forty-three persons. 
Today it numbers 20,000. British sailors 
from tramp steamers mingle with Rus- 
sian workers in the city’s wooden-paved 
streets. Ice breakers, airplanes, and radio 
have brought Yenisei River ports within 
eighteen to twenty days’ sailing of Lon- 
don, Rotterdam, and Hamburg. Last year 
Igarka’s sawmills cut up somewhere in the 
neighborhood of 1,000,000 trees, and yet 
had used up only two percent of the 
lumber that can still be taken from the 
district before it will need reforestation. 

Dropping cities bodily in the arctic, the 
Soviet Union has established ports ali 
along its Northern Sea Route. The hardi- 
hood of their pioneer men and women is 
well illustrated by the founding of Tiksi 
Bay colony. In the summer of 1933, the 
settlers arrived aboard a steamship con- 
voyed by the ice breaker Krassin. Un- 
loaded with their supplies, they hastened 
to complete their village before the polar 
winter and its furious storms were upon 
them. Lumber that was to reach them 
on barges from Yakutsk, via the Lena 
River, failed to arrive. The river had 
frozen early and blocked the boats. So 
the colonists built their first structure, a 
bake shop, from driftwood, and took their 
meals of hot soup and porridge aboard an 
anchored barge that served as their kitch- 
en. Tents heated by portable iron stoves, 
with pipes wrapped in asbestos and stuck 
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A woman cowherd tending cattle at 
the Barentsburg mines, a Soviet set- 
tlement on the island of Spitsbergen 
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A caravan of the 
north—the ice 
breaker Krassin, 
at right, convoy- 
ing a fleet of 


steamers through 
the floes. Such 
convoys will keep 
the northern sea 
route open in the 
summer months 








Driven by an air propeller, this odd amphibian craft, designed for use in the arctic, has sled- 
like runners under its hull so that it can travel over ice and snow as well as in the water 


through the canvas, shielded them from the 
bitter cold until they could scrape together 
enough wood to build houses. After back- 
breaking work they were ready for the arctic 
night in comfortable dwellings with three- 
tiered bunks, electric light, and radio. 

Today Tiksi hums with the activity of a 
modern seaport. Wooden buildings, street 
lamps, and telegraph poles line its principal 
street. The structures include a dining hal| 
for 250 settlers, a school for Tiksi’s twenty 
children, and a hospital. A radio station trans- 
mits 16,000 words a day. The arctic has been 
beaten—though far from tamed, for tenders of 
the radio shack still lash themselves together 
with a life line, like mountain climbers, before 
they venture into shrieking polar gales to fetch 
driftwood for fuel or to read exposed mete- 
orological instruments. 

High wages and love of adventure attract 
pioneers to settlements like Tiksi Bay and Nor- 
dvyk, established last summer by four ves- 
sels from Archangel and one from Vladivostok. 
First arrivals include only what the Soviet calls 
“producers” —engineers, miners, doctors, scien- 
tists, mechanics, and, among the women, ma- 
chine operators, scientific assistants, and cooks 
and waitresses for the community dining room. 
The following year, after the colony is set up 
and running smoothly, the men may bring their 
wives and families. 

So well have medical experts conquered the 
problem of arctic life that children born above 
the polar circle enjoy exceptional health— 
unless they visit the south, where they quickly 
fall prey to infectious diseases against which 
they have built up no resistance in the germ- 
free northern air. Polar colonists get special 
diets, a monthly medical examination, and 
regular ultra-violet-ray treatments during the 
long arctic night. 

Farming in the arctic supplies fresh vege- 
tables whose vitamins ward off the dread dis- 
ease of scurvy, from which earlier explorers 
perished. Potatoes, carrots, beets, cabbages, 
kohl-rabi, peas, and cucumbers are being grown 
on more than 6,000 acres of subpolar land. At 
experimental stations within the arctic circle, 
scientists are crossing imported seed with na- 
tive varieties to create new strains of vege- 
tables and berries especially suited to northern 
cultivation. Already they have produced 
many types that mature with the needed 
rapidity in the short, arctic summer. Wind- 
mills of new design harness polar gales and 
generate electricity to warm and light hot- 
houses at these experimental agricultural sta- 
tions. 

Hand in hand with this program has gone 
what the Soviet considers its greatest arctic 
achievement—the opening of the Northern 
Sea Route across the Arctic Ocean from the 
Atlantic to the Pacific. Only six years ago an 
eminent arctic expert declared this maritime 
passage, skirting the pole, “cannot be of any 
practical importance in our geological epoch.” 
But its conquest was vitally important to tap 
the riches of the arctic realm, so instead of 
waiting a few million years to see whether the 
climate would change and the Arctic Ocean 
would thaw out, Soviet ships went ahead and 
sailed it anyway! 

How has it been done? No longer do ves- 
sels trust to luck to find cracks in the ice, as 
those of early explorers did. From gale-swept 
outposts set up all along the bleak arctic 
coast, a chain of radio stations flashes last- 
minute weather reports to arctic navigators. 
Airplanes zoom ahead of their vessels to pick 
the best way through the ice fields. With a 
powerful ice breaker in the lead, a string of a 
dozen merchant (Continued on page 104) 
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Huge Dock “Launches” Ships 
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WATER PUMPED INTO”"LOCK”™ 
FLOATS SHIP AND ALLOWS IT 
TO BE TOWED TO FITTiING-OUT BASIN 


SHIP IN FITTING-OUT BASIN AND 
WATER LOWERED TO LEVEL OF RIVER 











Drawing by 
B. G. SEIELSTAD 


Novel shipbuilding basin at St. Nazaire, 
France, in which hulls of vessels are 
built above the water level and floated 
away by flooding the construction basin 


built on dry land, now can take to 
the water without being subjected 


[inion ary tana and ocean liners, 


to the peril of sliding down launching 
ways, through an ingenious engineering 
scheme perfected by a firm of French 
shipbuilders. 


At the mouth of the river Loire, the 


concern has constructed a monster “lock” 
more than 1,000 feet long and 400 feet 















FITTING-OUT 
BASIN 


wide. Nearly half the area within the 
water-tight wall of the inclosure, lying 
ten feet above the river level, constitutes 
a construction basin where the ship- 
builders perform all the work that ordi- 
narily precedes launching a vessel. A 
deeper section, which is flooded by the 
Loire when a water-tight gate is opened, 
acts as a fitting-out basin for final work 
such as the installation of heavy machinery. 


Ingenious Scheme Avoids 
‘ Dangers of Sending Large 
Vessels Down Shipways 
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WATER-TIGHT GATE 
1S CLOSED WHILE NEWLY 
BUILT SHIP IS FLOATED 
AND TRANSFERRED FROM 
CONSTRUCTION BASIN TO 


Baa FITTING-OUT BASIN 


When an ocean giant is ready for its 
“launching,” engineers close the gate to 
the river and start pumps feeding water 
into the entire lock. As the water level 
rises, the ship floats, permitting it to be 
towed into the fitting-out basin. The water 
is then allowed to run back to the river, 
lowering the ship to river level. When 
work is completed, the gate is opened, and 
the vessel passes through it into open water. 
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BOY STARGAZER 
Peering through a 
borrowed _ telescope, 
Leon Salanave, San 
Francisco schoolboy, 
observed fluctuations 
in a variable star and 
notified astronomers 


YOUNG CHEMISTS 


Robert Snelling, left, 
and his brother Wil- 
liam in their base- 
ment laboratory at 
Allentown, Pa., where 
they manufacture inks 
of many kinds for sale 


N A cellar laboratory, hard by the 
laundry tubs, nine-year-old Robert 
Snelling, of Allentown, Pa., pours 
a dark fluid into a test tube under the 
careful supervision of his brother William, 
eleven. After close scrutiny of the blue- 
black liquid, Robert nods approval and 
dumps it into a gallon jug labeled “Best 
Permanent Iron-Gallo-Tannate.” 

This is a daily procedure, for the Snel- 
ling brothers are scientific ink specialists, 
manufacturers and purveyors of several 
different grades of writing fluid which they 
sell to stores, offices, hotels, and schools 
in several states. William is senior chem- 
ist and president of the firm; Robert is 
first laboratory assistant and vice presi- 
dent. A recent financial report of the 
Snelling Chemical Ink Company showed 
a total income of $700 in one year. 

From coast to coast, and from the Great 
Lakes to the Gulf of Mexico, other Ameri- 
can youngsters are delving in varied fields 
of science. The records disclose youthful 
specialists, from six to sixteen years of 
age, who have achieved recognition in avi- 
ation, astronomy, mathematics, metal- 
lurgy, biology, taxidermy, zodlogy—in a 
list of research fields that runs literally 
from A to Z. They form the junior bat- 
talion of science in which innovators and 
discoverers are making a start. 

At Columbia, S.C., a few years ago, 
Robert Lewis, a newsboy who spends his 
evenings peering through a homemade tele- 
scope, “scooped” the biggest observatories 
in the country. He was the first American 
to see the strange expanding star, Nova 
Herculis, which increased in brightness 
from night to night. Dr. Harlow Shapley, 
head of the astronomy department at 
Harvard University, called this occurrence, 
far out in space, “one of the most impor- 
tant stellar outbursts ever witnessed.” 

The telescope that Lewis used cost him 
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exactly $31.18, plus a year’s labor and 
countless trips to the junk yard for parts 
and materials. It took him eight months 
to grind the lens. Experts state that a 
ready-made instrument of like quality and 
power would cost about $1,500. As a re- 
sult of his work, the young stargazer has 
been awarded a scholarship in astronomy 
at the University of Virginia. 

While the achievements of this newsboy- 
astronomer are spectacular, they are by 
no means the only ones made by youthful 
stargazers. Not long ago, a high-school 
student in San Francisco, Calif., reported 
a fluctuation in a star whose apparent 
brightness had not varied in ten years, 
and hundreds of juvenile observers turn 
in periodic star reports annually to the 
major observatories, 

In New York City, the Junior Astron- 
omy Club, sponsored by the American 
Museum of Natural History, has among 






Boy Scientists 


MAKE ASTOUNDING NEW DISCOVERIES 


Billy Betteridge, of Los An- 
geles, Calif., is seen below in 
the 100-mile-an-hour car he 
built from an outboard motor 
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PRINT NEWSPAPER 
At the left are shown 
George and Frank Cit- 
arias, of Manoa, Pa., 
running off an issue of 
their own newspaper, 
the “Eagle Herald.” It 
carries advertising and 
has 500 subscribers 


its members Robert 
Miller, a boy who 
has built several tele- 
scopes, an extremely 
accurate position mi- 
crometer for meas- 
uring astronomical 
distances, and a cardboard pinhole camera 
with which he obtained a clear and strik- 
ing photograph of a solar eclipse. An- 
other member is Bruce Allen, who, in ad- 
dition to making regular observations of 
the heavens through his refracting tele- 
scope, writes and publishes a valuable 
little magazine devoted to astronomical 
events. 

As part of their work, the members of 
this organization recently wrote, edited, 
and published a “Handbook of the Heav- 
ens.” It proved to be so well written and 
informative that a New York publisher 
became interested, with the result that 
the volume is now on sale in bookstores 
all over the country. 

It is not news when a farmer boy raises 
potatoes, but when he applies science and 
produces choice varieties that command 
double the regular price, his work deserves 
mention. Lloyd Blue, of Carbondale, 
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Colo., has been doing this for several 
years. He rents three acres of land from 
his grandparents, and at harvest time hires 
ffteen extra hands to dig up the crop. 
Most of the product goes to local markets. 
The choicest potatoes, however, are en- 
tered in agricultural fairs where cash 
prize awards help swell his bank account. 
He is saving his money to pay expenses 
at an agricultural college. 

Another young scientist who is building 
up a college fund is Cecil Harrington, of 
Madison, Wis. He breeds butterflies and 
moths. Each fall, he rounds up all the 
cocoons and chrysalises he can find and 
stores them in an empty garage. When 
they hatch out the following spring, he 
mounts and sells the males. From the 
females he collects the eggs, which he 
places in small match boxes. These he 
tapes to the branches of low trees so the 
caterpillars which hatch from them will 
have natural food close at hand. Each 
tree is covered with a tent of netting and, 
from time to time, the young entomolo- 
gist transfers his crawling charges to new 
feeding grounds. From the cocoons and 
chrysalises they produce, he selects the 
best for storage in the garage. With the 
funds he is accumulating, he plans to take 
an advanced college course in entomology. 

A thousand miles from Madison, at 
Audubon, N.J., George Fiddler is also 
gaining recognition as an expert in natural 
history. The hobby of this schoolboy is 
collecting biological specimens. Moths, 
snakes, spiders, ants, fish, and a score of 
other forms of life are carefully sorted, 
classified, labeled, and neatly packed on 
the shelves of his own natural-history 
museum. So expert has he become that 
he is in frequent demand as a lecturer 
at clubs, meetings, and schools where he 
illustrates his talks with specimens. 





BUDDING RESEARCH CHEMIST 
At sixteen, Joseph Broyles, of Shreve- 
port, La., astonished the Louisiana 
Academy of Science with a report of 
Pioneer research in blood chemistry 


DEEP-SEA DIVERS. With a diving 
helmet of their own invention, John 
Walsh and Kenneth Plewes, seen at 
right, went down thirty feet below the 
surface to make submarine explorations 





Young American Specialists, 
Ranging from Six to Sixteen, 
Have Achieved Recognition 
In Varied Fields of Research 


By 
E. W.MUuURTFELDT 


Who is the youngest inventor ever to be 
granted a patent by the United States 
Government? Although the Patent Office 
in Washington keeps no age record, au- 
thorities believe the palm goes to Jordan 
B. Bierman, of New Rochelle, N.Y. At 
the ripe old age of seven, he filed his ap- 
plication. Last January, when he had yet 
to see nine candles on his birthday cake, 
he was granted patent number 2,068,285. 

His invention is an ingenious clothes 
rack which practically doubles the capac- 
ity of a closet. The idea came to him in 
school, where the larger boys always 
reached the clothes hooks first and left 
him. wondering where to hang his coat. 
Instead of complaining, he figured out a 





way to provide more hooks in the same 
space. His idea is being considered by 
several manufacturers. Now he is hard 
at work on a combination ice and roller 
skate. 

Last year, at North Brookfield, Mass., 
a high-school boy, Franklin D. Hayes, put 
an inventive mind to work and won a 
$500 scholarship which is awarded annu- 
ally to the New England lad who displays 
the most “Yankee ingenuity.” On his fa- 
ther’s farm, young Hayes had the job of 
tending the greenhouse furnace to see that 
a constant temperature was maintained 
within the structure. Irked by the fre- 
quent trips he had to make to consult the 
greenhouse thermometer, he rigged up a 
delicate thermostatic temperature-control 
system, producing it from such discarded 
odds and ends as a strip of sheet iron, a 
bicycle spoke, the base of an old vacuum 
cleaner, Christmas-tree light bulbs, and a 
toy electric-train transformer! ~ 

Lack of money, equipment, and ma- 
terials often is a handicap for the juvenile 
scientist. But it is not an insurmountable 
one. Junk yards, automobile morgues, cel- 
lar scrap heaps all provide happy hunting 
grounds for spare parts needed to carry out 
the job at hand. (Continued on page 122) 



































SOLO FLYER 
AT AGE 
OF ELEVEN 
When Jack Chap- 
man, above, made his 
first airplane flight 
alone, he was so 
small that he had 
to be propped up 
with cushions to 
reach the controls. 
He is shown telling 
his mother goodbye 
before taking off 
from the Suffolk Air- 
port on Long Island 


























BOY INVENTOR. Eight-year-old 
Jordan Bierman, of New Rochelle, 
N. Y., showing his mother the pat- 
ent he received on a new clothes rack 






















DUCKLIKE BOAT IS DUCKPROOF 


oe BuILT to resemble 
a a a giant duck, an odd 
mechanical boat has 
just been introduced 
as a novelty for use 
at beach resorts. Said 
to be noncapsizable, 
the wooden duck is 
propelled by “side- 
wheeler” paddles op- 
erated by foot pedals 
from within the boat 
and steered by mak- 
ing one paddle re- 
volve faster than the 
other. The photo- 
graph at the left 
shows the curious 
Side paddles turned craft being driven by 
by foot pedals propel Olivia De Haviland, 
this novel beach boat prominent film star. 





































MOVIE ELEPHANT WEARS 
DETACHABLE TUSKS 


ARTIFICIAL TUSKS devised for Anna 
May, prize elephant of a Los Angeles, 
Calif., zoo, enable her to play the role of a 
bull elephant in moving-picture jungle 
scenes. When a male pachyderm is re- 
quired, Anna throws up her trunk, tusks 
are fitted as shown above, and the thirty- 
year-old elephant is ready to carry out her 
male impersonation. 


GLASS BUNSEN BURNER 


Mabe by an ex- 3 
pert craftsman, the 
Bunsen burner pic- 
tured at the right is 
formed entirely of 
glass. Base, intake 

ne hp ae fee . = #&«jet, mixing cham- 
ber, and outlet tube 

ONE-WHEEL TRAILER CLAMPS ON BUMPER “the laboratory 
gas burner were 

CLAMPED to the rear bumper of an auto- photograph above, a salesman has pulled blown separately 
mobile, a one-wheel trailer just intro- out the sliding floor of the novel trailerand and then cleverly 
duced is a handy accessory for sportsmen. unfolded its metal legs to form a demon- joined by delicate 
campers, tourists, and salesmen. In the _ stration table for his samples. heating operations. 


OLD LOCOMOTIVE GETS MODERN DRESS 


SHEATHED in shining steel, a over the tracks of a western railroad. Still 
steam locomotive built in 1900 has _ in first-class operating condition, the mod- 
been transformed into a modern _ ernized ten-wheeler runs on a branch line 
streamliner to haul a crack train that connects with the Hiawatha, a stream- 
liner operating between Chicago, IIl., 
and Minneapolis, Minn. 
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The locomotive before 
and after modernizing 







*“FOUNTAIN-PEN” KEY OPENS 
FIFTEEN DIFFERENT LOCKS 


By TWISTING its barrel, an odd “fountain-pen” 
key can be made to open as many as fifteen differ- 
ent locks of a type recently invented. Operating 
on a new principle, the plunger key is simply 
pushed against the lock. This causes a notched 
strip inside the key to produce a series of meas- 
ured impacts that release levers to open the lock. 
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ODD FACE MASK IS USED 
IN BEAUTY TREATMENT 


LoUNGING in a bath of milky liquid kept 
bubbling with compressed air forced into 
it, a patron of one of New York City’s 
large beauty shops wears the odd face 
mask shown in the photograph above. 
While it does not enhance the appearance 
during use, the specially designed mask is 
said to remove wrinkles, tone the skin, and 
restore youthful contours to the face of 
the wearer. 


PERISCOPE ON LATHE MAGNIFIES WORK 


How prisms project an 
image of the work on 
a screen for compari- 
son with the pattern. 
Right, lathe in use 


_ parts can be accurately machined 
on a new profile lathe that is equipped 
with a novel periscope projecting device. 
Clamped over the lathe, the apparatus 
projects a magnified image of the work 
through a series of prisms onto a ground- 
glass screen. On the latter is drawn a pro- 


VACUUM TOOL REMOVES 
HEADLIGHT LENSES 


FRAMELESS headlight lenses, now in use 
on many late-model automobiles, are easily 
and safely removed with a handy new grip- 
ping tool. Rubber vacuum cups attached 
to two handles are pressed against the 
glass, providing adequate leverage for lift- 
ing out the lens without fear of breaking. 


FOLDING DRESSING ROOM FITS ON CAR 


ATTACHED to the side of a car, an in- 
genious automobile tent provides a conven- 
ient dressing room for use at beach or 
swimming resorts, or with a car that is 





Framework attached to a 
car equipped with a bed 
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equipped with a bed for camping. Clamped 

to two open doors, the auxiliary “room” 

has canvas walls supported on a collapsible 

frame. A flap extends over the top of the 
car and hangs down far enough on the 
other side to curtain the windows. The 
outfit is said to require only a few min- 
utes for erecting or taking down, and 
rolls into a compact bundle only thirty- 
six inches long and eight inches in 
diameter. 


Below, the tent set up for 
use by bathers at a beach 


file of the work as it should appear when 
it is finished. By machining the work so 
that its image corresponds exactly with the 
pattern drawn on the screen, the material 
can be cut to the precise dimensions and 
shape of the pattern. The lathe is expected 
to be specially useful in model making. 


CALIFORNIA HIGHWAY IS 
PAVED WITH GOLD 


GOLD-BEARING ore worth seven dollars a 
ton forms the base of a highway connect- 
ing Julian and Ramona, towns in a mining 
region of southern California. Material for 
the eleven-mile road was taken from a near- 
by quarry, which is now being worked for 
gold since the discovery of its unsuspected 
value. The photograph shows the quarry 
owners searching the dump for gold-bear- 
ing quartz. 
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TAKES TEMPERATURE OF SKIN 


Left, subject taking tem- 
perature of forehead in 
smoking. Above, hand in 
clay mold to hold ther- 
mometer at finger tips 


CHANGES of temperature in the skin at ature in a black line drawn on 
various points on the body are measured a moving tape. The device was 
with a novel instrument devised by re- used in experiments conducted 
search workers at the Post-Graduate Hos- recently to test the effect of 
pital in New York City. The surface to smoking on the température 
be tested is touched with a thermocouple, of the skin, especially at the 
or union of dissimilar metals, and an elec- forehead, finger tips, and 
tric recording device registers the temper- other extremities of the body. 







WRECKER “SCOOPS UP” 
DAMAGED CARS 





AUXILIARY LOOP 
FOR CHAIN TOWING 












JOUNTING BAR 
SERVES AS PIVOT 
WINGH, OPERATED BY HAND Sars = 
CRANK, PULLS CRANE HEAD Tm SLUOSKEEP AXLE ON AR 
DOWN TO LIFT FRONT OF CAR AS GAR 1S TOWED 






A WRECKING crane that “shovels up” a 
damaged car has been designed by an Illi- then be transported to the re- 
nois inventor. To raise the front end of a pair shop without ropes or 
car for towing, a shovel-shaped hoisting chains, eliminating the danger 
frame is simply run under the axle and _of marring the finish or strain- 
elevated with a hand winch. The car may ing the steering members. 


LIGHT BEAM FOCUSES CAMERA AT NIGHT 


When an image is fo- 
cused on the object, 
as at left, the cam- 
era also is in focus 












“99 


By THROWING an illuminated letter “C” upon 
the subject, a new electric range finder enables a 
photographer to focus his camera in pitch dark- 
ness. A focusing mirror on the back of the camera, 
optically matched with the lens, projects an image 
of the filament of a special miniature lamp at- 
tached to the lens front. When the glowing “C” has 
been brought into sharp definition by turning the 
focusing knob, the camera is correctly adjusted. 


a 





Below, camera fitted 
with a special lamp 
and focusing mirror 
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ODD CUT-OUTS JUDGE BEAUTIES 


Jupces of beauty contests may find their task light- 
ened by a scheme recently tried out at a Miami, Fla., 
country club. From composite measurements of past con- 
test winners, a jury of artists designed cut-outs to test 
the qualifications of new entrants. The photograph 
shows a contestant in the full-face silhouette. 


MEMORANDUM 
PAD IS WORN 
ON THE WRIST 


For busy executives 
and engineers, a Soviet 
inventor has produced 
the “wrist notebook” il- 
lustrated at left. A self- 
opening cover exposes 
a section of a continu- 
ous ribbon of paper to 
serve as a writing sur- 
face. When this section 
is used up, a new one is 
reeled into place, just 
like film in a camera. 
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SAFETY SPOT SHOWS UP 
FAULTY FLASH BULBS 


BuILT into a photographic flash bulb of 
new design, the telltale blue spot of chem- 
icals indicated in the picture above serves 
as a warning signal. If enough air has 
leaked into the bulb to cause a misfire, the 
spot turns pink, safeguarding the photog- 
rapher against using a “dud.” Metal wire 
is burned in the bulb, instead of the con- 
ventional metallic foil. 
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ITH a file of over 125,000 bird stom- 

achs, experts at the U. S. Biological 
Survey laboratories in Washington, D. C., 
are conducting an extensive study of the 
eating habits of thousands of varieties of 
birds. Collected from all corners of the 
world, the stomachs are classified, labeled, 
and filed on rows of shelving. After skilled 





WOODEN HORSE COLLAR 
ENDS BLANKET-EATING 


To PREVENT a race horse from twisting 
his head around to chew at his blanket, 
his owners devised the novel wooden collar 
pictured above. Longitudinal slats attached 
to ropes around thé trotter’s neck keep 
him from turning his head around for a 
bite of blanket, but allow sidewise and up- 
and-down movement. 


¢ PERISCOPE HATS 
FOR PARADES 


Mrrrors mounted 
on a new “periscope” 
top hat allow the 
wearer to see over 
the heads of crowds 
at parades and sport- 
ing events. Images 
are reflected from a 
mirror on the hat 
crown through a hole 
in the brim to a sec- 
ond mirror and 
thence to the eyes, 
as shown at left. 


Bottled bird stomachs being received at the U. S. Biolog- 
ical Survey Laboratory and, at right, under examination 


BIRD STOMACHS SHOW EATING HABITS 


technicians open the digestive organs, the 
contents are washed to separate grit from 
food matter. The latter is then subjected 
to painstaking microscopic and chemical 
analysis. Complete records are made of 
the stomach contents, which are then placed 
in sterilized containers and filed away for 
future reference in studies of bird diet. 





FIvE-RooM houses, 
complete in every detail, 
are being built within the 
walls of a Peoria, Ill., fac- 
tory, hauled out by tract- 
ors, transported on six- 
teen-wheel trailers, and 
set down on home sites 
by a tractor crane. With 
the exception of plumb- 
ing fixtures and insula- 
tion, all parts of the 
houses are made of steel. 
A built-in garage also houses a heating and 
air-conditioning system. The manufactur- 
ers claim that the dwellings are fireproof, 
dustproof, insectproof, and even earth- 


quakeproof, since they can not be dam- 
aged by shifting or settling of the ground 





“PAINTS” PICTURES 
WITH POWDER PUFF 


UsING a powder puff and ordinary face 
powder, Paul Frankel, Los Angeles, Calif., 


artist, creates in his paintings curious pas- 


tel color ‘effects that are said to be im- 
possible to obtain with conventional mate- 
rials and technical methods. 













Painter demonstrating powder-puff technique 


TRAILER DELIVERS READY-MADE HOMES 


How crane lifts complete metal 
house off trailer at home site 

















Finished house being jacked up in factory for delivery by trailer 


on which they stand. When the first of 
the steel homes was hauled from the fac- 
tory, interior decorations were completed 
and a fire was burning in the furnace, to 
have the dwelling warm on delivery and 
ready for immediate occupancy. 
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BEHIND 


ITHIN the walls of Hollywood’s 100-odd 

sound stages, you will find miracles of me- 

chanics and construction being wrought 

continually by a legion of workers whose 
products live a few days, then perish, the only records being 
fleeting scenes imprinted on film. 

Centuries of time and thousands of miles of space are com- 
pressed within these noiseproof buildings. Actors impersonate 
angels on one stage, while others relive ancient history in an ad- 
joining building. San Francisco’s Barbary Coast burns today, 
on the same spot where New York’s Grand Central Terminal 
will rise tomorrow. Within three months, on one stage, the bat- 
tle of the Argonne Forest was fought, the walls of Jericho fell, 
and Jerusalem resisted the onslaught of attacking hordes. 

Pastoral scenes, country orchards, beaches, and mountains 
have become common sights on Hollywood’s sound stages. As 
for large and intricate sets involving mechanical ingenuity, many 
which stagger the imagination even of blasé Hollywood are 
blossoming, only to die with the setting sun. 

Tourists visiting California a few years ago could reasonably 
expect to see two or three location companies shooting melo- 
drama or comedy on Hollywood Boulevard, in down-town Los 
Angeles, or on some near-by highway. Now, very likely, you can 
spend an entire season in and near the movie'capital and never 
witness a scene being filmed. 

Here’s a case in point, which explains why all save pictures 
really requiring broad open spaces are filmed indoors, and how 


36 


THE SCENES WITH THE MEN WHO BUILD 


GIANT MOVIE SETS 


A scale model of an elaborate setting. Besides serving as a guide for the 
set builders, such models aid in planning the action and lighting effects 
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Miracles of mechanical ingenuity 
are performed by expert craftsmen 
on the sound stages of Hollywood 


By ANDREW R. BOONE 


a novel and complicated set was arranged. Not long ago, a 
studio decided to film a picture requiring, as they thought, 
a trip to Hawaii. One scene alone called for an ocean, men 
fishing, a swimming pool, mountains with palm trees in the 
background; and the sense of distance must be correctly 
portrayed. 

Hurried estimates showed that the trip would cost $100,000 
in travel expense and salaries, for scenes lasting no longer 
than eight minutes on the screen. Art director, technical ex- 
ert, cameraman, director, and supervisor held a conference. 
A blueprint drawing resulted, followed by a painting in colors, 
and a model. Less than three weeks later, eighty-three actors 
crowded around a little indoor pool, and anglers fished from 
a near-by dock. In one corner stood a painted replica of a 
mountain, while in the distance there flashed on a large 
screen a motion picture of waves lapping at the beach. These, 


in turn, were rephotographed by the catfera which recorded | 


the action in the foreground. All this wasaompleted within 
four weeks, at less than one fourth the @stimated cost of a 
“location” trip. 

The ingenuity of these wizards with The picture at the 


wood, steel, cloth, and paint staggers the right shows how 
r seashore scenes 


imagination. Barren, empty as a oe erbi- peg eg re” ie 
al barn today, a sound stage may be trans- the sound stages. 
formed, as at the wave of a wand, into’ A dark-blue cur- 
a section of a city, a jungle, or even the ba Re Pig Se on 
7. by °o 
movie conception of heaven. bladitegasben the 
One production manager opened his _ film, on which an 


shooting script, not long ago, and read actual view of the 
ocean is double- 


printed later for 
a seascape effect 


BUILDING THE SET 


Carpenters at work on the set rep- 
resented by the model shown on the 
opposite page, for “‘Top of the Town” 
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A director studying the various parts 
of a set through a portable finder to 
locate the best angles for the camera 


with amazement this description of 

a set, as visualized by the scenarist: 

“Picnic grounds in heaven, in- 

cluding green fields, running brooks, 

moss-hung trees, and fleecy clouds 

sufficiently substantial to support 

thirty people.” 

Only for a moment was he fazed. 

Then he called into conference the art 

director and a designer and proceeded 

to lay plans for the setting. Four days 

later, carpenters poured onto the huge 

sound stage. Thirty-five tons of earth 

were dumped onto the floor. Nearly a 

half acre of lawn was transferred from 

another part of the lot to the stage. Syn- 

thetic trees made of papier-maché and silk 

sprang up almost overnight, and on them 

artificial moss of dyed excelsior was draped, 

Electrically driven pumps caused real 

streams to flow through wooden troughs, 

camouflaged to resemble country brooks. 
Real, live catfish swam in the streams. 

Two weeks after the production manager 
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This mammoth typewriter was constructed for just one ‘“‘shot”’ in a re- 
in which it provides a novelty setting for a dance routine other day exactly 


cent picture, 


had read the startling order, flesh-and- 
blood ‘‘angels” walked onto the stage, and 
by noon were riding clouds of wood and 
muslin suspended by invisible wires from 
rollers moving on tracks high in the raft- 
ers. Crepe hair, ordinarily used to make 
artificial chin whiskers, added the desired 
flee y elfect to the clouds. 

Magicians of the movies, who produce 
these novel effects within the confines of 
stage walls, think no more of erecting huge 
sets in a few days than a building contrac- 
tor does of constructing a home in several 
months Not long ago, a director called 
for a Ferris wheel to be built on a sound 
stage whose roof rose forty feet above the 
floor. As if that were not enough, he re- 
quired that while the wheel was revolving 
vertically, the entire set must also rotate 
horizontally 

\gain, the production department went 

a huddle. Soon the metal shop built 
an all-steel turntable forty feet in diam 
eter, Installed it on the stage, and con 
nected it by an endless chain to an electri 
motor equipped with a ten-speed control 
he Ferris wheel rode in a cradle, with the 
endless chain circling the wheel itself, 
while a system of worm gears turned thi 
supporting platform. Thus was obtained 
a vertical-horizontal effect of the huge 
wheel turning as cameras ground on the 


Into 


scent 

Sometimes carpenters, tinsmiths, and 
plumbers rush an intricate set to comple 
tion only to have the director or camera 
man find that it cannot be photographed 
Working under rush orders, carpenters 
ind plumbers recently laid seven miles of 
quarter-inch iron pipe on the floor of one 
of the big stages at the Twentieth Century- 
Fox studio. Over thes pipes they packed 
thirty-eight tons of wet sand. Ammonia 
was turned into the pipes from a near-by 
refrigerating system, freezing the sand as 
hard as rock. Water then was poured over 
the sand to a depth of three and a half 
inches, and this in turn frozen 

Next day, eighty-four skaters sped 
across the ice In rehearsal, but before the 
director could call for ‘“taction,” the cam 
eraman pronounced the set unsatisfactory 
The ice was black when viewed through 
the camera! 

That afternoon, the problem of black 
ice was solved when an ingenious property 


man, who once had 
milked cows on an 
Iowa farm, suggest- 
ed that a thin coat- 
ing of skimmed milk 
be poured on the sur- 
face and frozen. His 
idea was tried, and 
two hourslater Sonja 
Henie, Olympic fig- 
ure-skating star, was 
gliding over the glis- 
tening milk and the 
cameras were turn- 
ing on a_ brilliant 
scene in “One in a 
Million.”’ 

At the new Uni- 
versal Studio, which 
nestles in the foot- 
hills on the edge of 
the San Fernando 
Valley, I saw the 


how a gigantic set 

evolves from a nebu- 
lous idea. The ghostly form of the incom- 
plete set nearly filled Stage 12, almost a 
city block wide and over a block long. 

“What does all this represent?’ I asked 
John Harkrider, the art director who de- 
signed many of the sets appearing in the 
late Florenz Ziegfeld’s famed “‘Follies,” 
and who now produces movie sets in a 
fraction of the time formerly required for 
stage settings. 

“Nothing, yet,” he explained, “but in 
a few days it will portray the “Coral 
Cove” in Rockefeller Center, New York 
City, as it might 
look if it were built 
twenty-five years 
from now,” 

“But how was it 
conceived and cre- 
ated?” 

“At the outset, the 
scenario called foi 
such a room,” he 
explained. “With the 
designers, I discussed 
the type of set to be 
produced. Artists 
painted six pictures 
of what we thought 
the set should look 
like. Eight designers 
devised details from 
the selected paint- 
ing. Twelve drafts- 
men converted the 
details into working 
plans. In the model 
shop, a dozen work- 
ers turned the plans 
into models, dupli- 
cating* exactly the 
projected set and 
even using the same 
type of materials. On 
these the director 
plotted the action, 
the head electrician 
planned his lighting, 
the cameraman stud- 
led camera angles. 
Thus we plan every 
step of the action, 
and eliminate delay 
and guesswork when 
the cast reports on 
the stage for duty.” 





With the models available on the stage 
for study, 175 workmen completed the set 
in three weeks at a cost of $20,000, build- 
ing it solidly from wood and fabric, for it 
had to be safe for technical crews and 
actors despite the fact that it was to be 
discarded within a month, 

No movie producer is content until he 
‘‘out-spectacles” the offering of a rival, 
and within a few weeks he probably will 
see his own efforts dwarfed by some novel 
set created on another Hollywood sound 
stage. Even the creative genius of Zieg- 
feld, known for years as a producer of 
dazzling stage settings in New York, re- 
cently was eclipsed on Metro-Goldwyn- 
Mayer’s largest stage, when carpenters 
and metal workers rushed to completion 
a giant pillar base weighing ninety tons, 
on which 192 men and women actors per- 
formed as heavy machinery revolved the 
“stairway stage,” as it was called. 

The complicated setting rested on a re- 
volving stage built of structural steel. For 
it, 115 separate construction drawings and 
architectural layouts were completed in 
eight days. The stage was constructed 
with a steel ring carrying a huge curtain 
which, pulled by forty-eight lines running 
to twenty-four electric motors, geared 
through a reduction transmission, tripped 
and fell away from the set as it turned, 
to reveal various groups of people. 

Even as in the theater, a backing must 
be provided for every such setting. Be- 
yond the pillar rose a circular background 
tall as a seven-story building and 260 feet 
long, made of wall board and dotted with 
6,000 holes. This (Continued on page 115) 
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A scene in the model shop, where expert workers build accurate minia- 
tures of projected sets from plans prepared by directors and technicians 


POPULAR SCIENCE MONTHLY 





~~ 




















~ “Lwo-Man 
Gold Mine 


IS WORLD’S STRANGEST 
PLACER OPERATION 







GOLD MINE _ 






The owners of the 
Depression Buster 
Mineat work wash- 


e-_ 























How water is pumped 
through a half mile of 
pipe line to supply the 
placer hose high on 
the mountain. Below, 
nuggets from the sluices 





F A Los Angeles motor-bus 

mechanic hadn’t lost his 

job, the world’s strangest 

gold mine might never have 
ome into existence. The story of this 
mine, the ‘“‘Depression Buster,” near Glen- 
dora, Calif., is an epic of the present-day 
West. 

With his slender savings, the mechanic, 
Ross Hemming, bought a gold pan, a 
amping outfit, a grubstake and a few 
simple mining tools. For more than a 
year, he earned a thin and precarious liv- 
ing working the low-grade, gold-bearing 
sands of various California streams. 
Nights, he pored over books on geology, 
mineralogy, and the methods of mining 
ngineers. Then, with a partner, M. Jud- 
son, he struck out through the mountains 
for serious prospecting. 

High on a canyon wall, near Glendora, 
hey found a large vein of conglomerate 
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rock deposited by the wa- 
ters of some prehistoric 
stream. Samples assayed at 
from sixteen to fifty-seven 
dollars a ton. As soon as their claim was 
filed, they decided, in defiance of orthodox 
mining methods, to extract the ore by 
placer operations, 

The mine was half a mile from the near- 
est river and almost as high above its 
water level. To obtain money for the 
needed pipes and machines, they began 
operations with a homemade gold dredge 
assembled from old automobile parts and 
irrigation pumping machinery. With roll- 
ers, jacks, and crowbars, the two men 
moved this heavy machine, inch by inch, 
for nine miles along the bed of the stream 
until it was opposite their claim. Then, in 
pack sacks, they carried the gold-bearing 
material on their backs down the canyon 
side to work it mechanically through the 
gold dredge and sluice boxes. 

The next step was a metal chute down 
which they could slide the rock. By Oc- 
tober, 1935, they had saved up enough 


ing the gold-bear- 
ing rock from the 
hill with the hose 







This pump, driven by the gasoline engine seen 
in the oval, sends water through the pipe line 


money to commence operating the only 
placer mine of its kind on earth. They 
bought 2,640 feet of second-hand, four- 
inch pipe from an oil field that had gone 
dry. In addition, (Continued on page 123) 
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A worker in the U.S. Army Signal Corps 
photographic laboratory at Washington, D. 
C., printing a master positive film from neg- 
atives of motion pictures of the World War 


FORTRESS 
FOR WAR 
PICTURES 


In this  fire- 
proof build- 
ing, made like 
a vault with- 
in a vault, 
the Army is 
guarding its 
photographic 
war trophies 


3° Bas 


he -* we 


eS A 
= 9 graph of President 
- Lincoln visiting Gen. 
pb ( George B. McClellan 
during the Civil War 


Picture Album 


Mobile darkroom 
used by Matthew B 
Brady, Civil War 
photographer, while 
he traveled with the 
armies. At the right 
is one of his famous 
pictures, showing a 
gun squad going 
through a drill 


-.»- HOW THE ARMY PRESERVES ITS WAR PHOTOGRAPHS 


























priceless photo- 


N A LABORATORY at Washington, D. C., photographic ex- 
perts of the U. S. Army Signal Corps keep constant watch 
over the 150,000 negatives and hundreds of miles of motion- 

picture film that record our military history from the Civil War 
to the present day. Thanks to their vigilance, soldiers and 
civilians of the future will be able to see actual photographs of 
Union infantry in the trenches before Petersburg, Va., of ‘“Ted- 
dy” Roosevelt and his Rough Riders at San Juan Hill, and of 
doughboys cleaning out machine-gun nests in the Argonne—pic- 
torial history that makes the textbooks come to life. 

A fireproof building near the laboratory houses this priceless 
collection of war photographs. Specially guarded are the 6,000 
negatives made by Matthew B. Brady, the pioneer war photog- 
rapher who followed the Union armies on their campaigns, us- 
ing a horse and buggy to transport his clumsy cameras and a 
makeshift darkroom in which the plates were processed on the 
spot. Made on glass by the wet-plate process employing collodion 
instead of gelatin, those of Brady’s negatives that have escaped 
breaking are in better condition today than much of the motion- 
picture footage exposed on nitrate film by Army cameramen 
during the World War, and hastily processed. 

Signal Corps men have just completed the huge task of edit- 
ing and rephotographing the hundreds of thousands of feet of 
World War movies. Master positives have been made of 
750,000 feet of selected material, which has been classified on a 
military basis and filed away in steel storage vaults as a safe- 
guard against the original negatives going bad. 
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Three scenes in a life-and-death struggle be- 
tween a lone swimmer and a killer of the deep 


CAMERA CATCHES BATTLE 
WITH MAN-EATING SHARK 


BATTLING a man-eating shark with a 
slender knife as his only weapon, Wallace 
Caswell, Jr., young Florida dare-devil, is 
shown in the photographs above in three 
stages of the desperate struggle. Caswell 
first took up his perilous hobby after the 
sea monster had repeatedly ripped his 
fishing nets to shreds. The intrepid fisher- 
man has been injured only twice. 


WOOL MITTENS HELP 


Henry Scott, pianist, using 
mittens in practice to im- 
Prove technical facility. 
Right, stall for third finger 
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A graduated strip alongside the finder image 
indicates the footage devoted to each scene 





NEW home movie camera has a view 

finder which indicates the amount of 
film used. As the operator sights his pic- 
ture, he can determine how much film he 
is devoting to a particular scene, and also 
the exact footage still unexposed, by re- 
ferring to a graduated strip which moves 
along the left side of the finder image. A 
conventional footage indicator is supplied 
for ready reference when the camera is 
not in use. 


GLASS CAR REVEALS MECHANICAL DETAILS 


Hoop, doors, and top of a German auto- 
mobile recently exhibited at a motor show 
in Berlin were made of glass to allow pros- 
pective buyers to examine details of the 
body construction. Through the glass 
walls of the body, customers were shown 


PIANISTS 


PIANO technique is 
said to be improved by 
wearing specially de- 
signed woolen mittens 
during practice. The 
odd hand coverings were 
devised by Henry Scott, 
recently acclaimed the 
world’s fastest pianist 
when he played 268 
notes accurately within 
six seconds. Handi- 
capped by the woolen 
coverings, the piano stu- s 
dent is said to develop 
an improved technique. 
The weak third finger is 
strengthened with an ex- 
tra covering, as shown. 
The mittens can also be 
used by typists to de- 
velop accuracy. 


the action of the locks and handles and 
the placing of the inner bracings, while 
the engine was clearly visible through the 
transparent hood. Temporary lights il- 
luminated the car interior to permit the 
best possible view from the outside. 


Apr ai) - 
BUILD BARRIERS FOR CROWDS 


To HOLD BACK surging throngs, novel ‘“‘crush bar- 
riers” are now being erected by police officials in 
London. The wooden barricades, shown above, were 
devised in anticipation of the huge crowds expected 
during the coming coronation ceremonies. 








FISHING KIT 
HOLDS MOTOR 
FOR BOAT 


LIGHT in weight 
and easy to handle, 
a new fishing kit 
includes space fora 
lightweight out- 
board motor. Com- 
pletely waterproof, 
the kit’s metal case 
also provides suff- 
cient room for 
stowing four cast- 
ing rods, a one-gal- 





lon fuel can, four 
reels, and a tackle 
box up to seven- 


teen inches long. 





led in 
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TRAFFIC-CONTROL BOOTH 
HAS GLASS WINDSHIELD 


along a circular groove, a 
glass acts as a windshield 


SLIDING 


d section o 


curve 


in the traftic-control booth shown in the 
photograph above. The glass shield in 
closes only a part of the booth, but can 
be turned to face in any direction, thus 
attording the policeman protection from 
strong winds or driving rain. Signal lights 
mounted on top of the unit are operated 
by control levers insid 





TEST BICYCLES IN 19,000-MILE TRIP 


To test the durability of bicycles made 


new 

cyclists 
run around 
Siberia. 
went al 


in a 
Soviet 
mile 
and 
( avak ade 








A NOVEL vacuum treatment which causes concrete 
minutes was used in making 
walls of a demonstration house recently erected 
vacuum in molds 
freshly poured mixture so that 
excess moisture was sucked out and hardening took 
The process is claimed to cut 
enduring walls. 


to set 
the 
in Maryland. 


placed around the 


place immediately. 
building time and 


government 
recently 
bor 
Starting 


within twenty 
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ders of 
Kiev, 


shores 


the 


oup of 


19,000- 


Russia 
cycle 


of the 


Caspian Sea, through central Asia to the 
Pacific Ocean, and thence back on a north- 
ern route to Moscow. Part of the 357-day . 
journey was made over railways, the ma- 
chines being fitted with flanged “outrigger” 
wheels, as shown in the photograph above. 


“TYPEWRITER” TALKS FOR MUTES 
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Pumps created 


insure 
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strong, 
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As keys are pressed, 
loudspeaker 
produces words 
sentences 


re- 
and 
“typed”’ 








_normal, 


Mute persons are able to “speak”’ with 
the aid of an ingenious “talking typewrit- 
er’ just invented. The keys of the machine 
represent elementary speech sounds and, 
when pressed in rapid succession, actuate 
a sound film that reproduces the typed 
syllables through a loudspeaker. A space 
key allows the user to separate words and 
sentences. After careful practice, it is 
said, a speechless operator can carry on a 
intelligible conversation with the 
artificial voice machine. 





Workmen erecting forms for walls 


and, left, pouring the concrete. 
Note hose for creating the vacuum 


POPULAR SCIENCE MONTHLY 























MASK GUARDS AGAINST MOVIE SNOW 


BECAUSE he was 
abnormally _ sensi- 
tive to the chicken 
feathers being used 
as “snow” in a re- 
cent film, John 
Stahl, movie direc- 
tor, wore an odd 
protective mask 
made of gauze and 
held in place by a 
leather ‘“‘harness.”’ 
Although affording 
full protection to 
the director, the 
mask allowed him 
to give verbal di- 
rections to the ac- 
tors who played 





Clark Gable inspects Director Stahl’s chicken-feather mask in the snow scene. 


DIAMONDS DECORATE MODEL SHIP 


This tiny model 
vessel glitters 
with diamonds 









STUDDED from stem to 
stern with hundreds of 
sparkling diamonds, the 
unique boat model shown 
in the photograph at 
the right was an out- 
standing feature of a 
recent jewelers’ exhi- 
bition. Although it 
measured only a few 
inches in length, the 
dazzling model was 
said to be one of the 
most valuable and 
carefully guarded ob- 
jects to be placed on 
display. 





POLICE TOWERS CONTROL TRAFFIC 


SNARLED traffic along busy highways is untangled by 
California police with the aid of wooden control towers 
placed at strategic points in congested areas. Fitted 
with telephones and complete short-wave radio equip 
ment, for communication with police centers and pa 
trol cars, the towers provide convenient field head- 
quarters for directing and coordinating traffic move 
ments on main routes. 


SLIDING SEAT AIDS AIRPLANE GUNNER 


SLIDING on a curved metal 
track mounted on the cockpit 
floor of a fighting plane, a high- 
backed, swivel-type seat enables 
a gunner to assume the most ad- 
vantageous position for aiming 
and firing. Pulling 
a hand lever locks 
the gun chair in 
HEADLIGHT-BULB TESTER position, while the 

WARNS OF BURN-OUTS gun itself rides a 

suspended track 
To PREVENT automobile headlight bulbs and can be slid ’ 
: ° ° . MACHINE GUN > 
from burning out without warning, a new’ forwardand stowed S MOUNTED ON ™ 
tester has just been marketed. The bulb away. Both lateral \) SHAPED TRAGHES 
to be tested is slowly rotated in a plastic and vertical firing 







DUAL CONTR 
SEAT SWIVEL GUNNE 
CAN FACE FORWARL 
TO PILOT PLANE WHEN 
“UNECESS, 





Fe 


~ oe 
by, 





receptacle whose brilliant white back- are made more easy 
ground shows up in bold contrast those for the gunner by 
Jlackened portions of a lamp that indicate the ingenious in- 
it is nearing the burn-out point. vention. 


NEW SHOTGUN SHELLS ARE ALL-METAL 


ALL-METAL cases for 
shotgun shells, recently in- 
troduced, provide hunters 
with a cartridge said to 
give a higher velocity and 
onger range than conven- 
tional paper-cased shells. 
Three quarters of an inch 


SEAT IN LOW POSITION 
FOR FIRING AT AN 
OVERHEAD TARGET 







CURVED SUPPORTING 
RAILS ALLOY 
SLIDING SEAT TO 





shorter than paper shells ‘ BE ADJ ro 
similarly loaded, the “‘tin- A gunner using the oe veer 
an” cartridges are said new slide-mounted 
tae tee ‘ ye \ seat to fire straight 
» be proot against dam- up. The gun is hung 
ige by water. Metal shells compared with one of paper on a separate track 
43 
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ITH throttles wide 
open oil flames roar- 
ing at full blast unde 
twenty-six giant boilers, and 
with 12,000 more horsepower than she 
has ever used before whirling four new 
propellers the turboelectrit ship Nor- 
mandie will soon sweep once more across 
the Atlantic in a determined effort to recap- 
ture the blue ribbon of speed supremacy. 
During her winter overhauling in the 
great dry dock at Le Havre France. the 
Normandie’s long, sleek hull has been 
scraped clean and repainted; sixteen extra 
nozzles, admitting seven percent more 
steam to her four giant propelling tur- 
bines, have been opened up for the first 
time: new lout blade d prope lle rs, ck signed 
to whirl smoothly at 230 revolutions a 
minute, boosting the driving turbines to 
their most efficient speed, have replaced 
reduced-speed propellers made to spin at 
180 revolutions a minut 
Thus tuned up for maximum power and 
efficiency, the Normandie will reénter the 
race. No date has been set, as weather is 
a great determining factor, but engineers 
and officials of the French line are confi 
dent that before the coming season is over 
this mammoth ship will easily smash the 
records of 30.1 knots, westward, and 30.64 
knots, eastward, set last summer by the 





Queen Mary, the fastest average speeds 
ever attained by any vessel across the 
North Atlantic. 

Just as confident are officials of the 
Cunard-White Star Line that the French 
liner has already reached the limit of her 
speed. Should the Normandie surprise 
them and break the record, however, fires 
in the Queen Mary will burn hotter, pro- 
pellers will whirl faster, and at an extra 
cost of thousands of dollars a trip this 
crack ship of Great Britain will be driven 
to the last one of her 200,000 horsepower, 
in an attempt to get the record back again. 

National pride and commercial compe- 
tition are, of course, involved in this thrill- 
ing and expensive contest between the 
two newest, biggest, and fastest ships in 
the world. The advertising value of a 
symbolic, though imaginary, blue ribbon; 
of a handsome trophy of sterling silver 
and gilt, the Hales Trophy, which stands 
more than half as high as a man; and of 
the slogan “The Fastest Ship in the 
World,” is a goal in itself that cannot be 
overlooked 

To shipbuilders, naval architects, and 
marine engineers, however, the present ri- 
valry means tremendously more. For the 








first time in the history of ship- 


™ 4 . : 
By K ENNETH N l . S WEZEY building, two great ships so evenly 


matched in size, scheduled speed, 
and tonnage, and yet so different in dozens 
of fundamentals of engineering and design, 
cater to the same type of traffic and speed 
over the same course. 

The whole Atlantic Ocean becomes at 
once a Gargantuan testing tank, in which 
1,000-foot, 80,000-ton models, driven by 
engines as powerful as fifty express loco- 
motives, sweep back and forth at destroyer 
speeds, putting to the final test some of 
the most perplexing problems in the ma- 
rine design both of today and of the 
future, 

Shall future big ships be driven by tur- 
bines connected to propellers by means of 
giant reduction gears, or by the more com- 
plex means of generators and electric mo- 
tors? Shall hull lines continue to follow 
the conventional tracings of past record- 
making ships, such as the Mauretania, or 
is there justification for radically new 
forms? What may be said for bulbous and 
knife-edge bows; for cruiser and counter 
sterns? Is vibration unavoidable at*high 
speeds? Are still higher speeds practica- 
ble? Do the Normandie and the Queen 
Mary mark the limit in size for superships? 

These are only a few of the questions 
that this amazing race may answer during 
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the coming months. If the winner is chos- 


en by engineering standards, not only 
speed will count, but speed coupled with 
economy of power and the ability of the 
hull and machinery to stand the buffeting 
of year-around Atlantic service. 

Luck, in the form of weather and sea 
onditions, often plays a large part in the 
outcome of an attempt at a record; but 
records, when made, are never the results 
of pure accident. One of the reasons is 
the cost of extra fuel, which mounts out 
of all proportion to the knot or two of 
extra speed. At her normal average of 
ibout 28.75 knots, the Queen Mary, for 
instance, burns about 1,100 tons of oil a 
day. On her record trip westward, with 
an average of only 1.26 knots greater, her 
fuel consumption jumped to 1,360 tons a 
day. With oil at about seven dollars a 
ton, the extra fuel for the one-way pas- 
sage cost more than $7,500! Imagine the 
fate of a chief engineer who would spend 
that much of his company’s money with- 
out reason! 

Strangely enough, the differ- 


nce between the Normandie and wheel 





Below, a scene on the bridge 
of the British ship. The hand 


is 


PROPELLERS ARE IMPORTANT 
IN STEAMSHIP DESIGN 


This three-bladed propeller was re- 
placed on the Normandie by one of 
four blades to reduce vibration. Left, 
one of the Queen Mary’s big thirty- 
five-ton, twenty-foot propellers 


the Queen Mary which is most hotly dis- 
puted, the difference in size, is almost 
negligible. In that one respect, the two 
ships are so nearly identical that even ex- 
perts cannot agree as to which should be 
called the bigger ship. 

With size, however, similarity ends. 
From propelling machinery to shape of 
funnels; from design of the public rooms 
to the decoration of cabins, they are as 
radically different as are the countries 
which produced them. 

One of these differences concerns the 
relationship between power and_ speed. 
From all indications (although the exact 
figure is still a dark 
secret) the Queen 








in practice. What will it mean, then, 

if the Normandie, with a maximum 
horsepower of only 179,000, should bet- 
ter the present record? 

It will mean one of two things: either 
that the Normandie was favored with 
better sea conditions, or that her 
strange underwater hull lines, based on 
new scientific principles and here used 
for the first time in a big ship, create 
less resistance than the more conven- 
tional lines of the Queen Mary. V. I. 
Yourkevitch, noted naval architect who 
designed the Normandie’s hull, is con- 
fident that, power for power, the new 
lines make the Normandie the faster 
ship. 

The selection of the underwater hull 
shapes for the two ships is an amazing 
example of how separate groups of en- 
gineers may tackle the same problems, 
observe the same phenomena, and ar- 
rive at entirely different conclusions. 

For more than two years, in testing 
tanks at Clydebank, Scotland, Paris, 
France, and Hamburg, Germany, Brit- 
ish and French engineers studied the 
problems of hull resistance for their 
respective ships. Thousands of experi 
ments were conducted. More than 

thirty sixteen-foot models were towed at 
various speeds through artificial wave sys 

tems reproducing to scale every storm 
condition met on the North Atlantic 

With sensitive instruments, records were 
made of resistance and pitching angles in 
various combinations of model speed, 
wave length, and wave height. Prolonged 
investigations were made to determine the 
most efficient angles of stern tubes, and 
the direction of rotation, position, size, 
and type of propellers. Hundreds of feet 
of movie film were shot to record pe 

manently the behavior of the models in 
the waves. 


(Continued on page 118) 





Mary has engines 
capable of develop- 
ing at least 200,000 
horsepower. Accord- 
ing to her log, she 
has actually reached 
189,000 horsepower 


for maneuvering 





Important differences in design are apparent in these contrasting views. 
The Normandie’s bow, at left, is bulbous; the Queen Mary’s, knife-edge 





























A surgeon about to insert a bronchoscope into a patient's 
throat to remove a foreign object such as the open safety 
pin that can be seen in the X-ray photograph at the right 


NE DAY, a few years ago, a 

laborer ran a small sliver of 

wood into his thumb. That sim- 

ple occurrence started a train of 
events that produced one of the strangest 
cases in medical history. 

The man worked in the shipping depart- 
ment of a large factory. Because he often 
picked up splinters from packing cases, he 
carried a small needle in his vest pocket 
for removing them. This time, after get- 
ting the sliver out of his thumb, he thrust 
the needle back into his pocket. He was 
bending over at the time, and felt a sharp, 
pricking sensation in his chest. That night, 
he was alarmed to find the needle gone 
from the pocket, and a bright red spot on 
his skin. An X-ray examination revealed 
that the needle, already out of sight, was 
working its way through the chest muscles 
toward the man’s heart! 

That was the beginning of its almost 
incredible journey. 

Before it could be removed, its point 
had passed into the left ventricle of the 
heart, Surgeons performed a delicate op- 
eration, but failed to catch the wandering 
piece of metal. After the operation, the 
patient rallied, although an X ray showed 
that the needle now was protruding from 
the other wall of the heart. Moving a 
fraction of an inch a week, the bit of steel 
worked toward the back, finally lodging 
near the spine, where it was easily removed, 

Unbelievable as it seems, the laborer is 
alive today, after having a steel needle 
travel straight through his chest, piercing 
his heart on the way. 

And that is but one of many fantastic 
events of the sort recorded in the case 


Strange [Things ‘hat 


In This Article 
Amazing Stories 


books of physicians. If you give your 
imagination full play, if you let it conjure 
up the most far-fetched event it can, the 
chances are the result will be less bizarre 
than many true stories of objects that 
wander through the human body. 

Take another instance, which I encoun- 
tered only the other day. .In some ways, 
it is the queerest of all 

Many years ago, the 
small daughter of a 
physician had a hobby- 
horse of which she was 
particularly fond. Its 
mane was of real horse- 
hair. As children will, 
she used to pull out 
hairs and chew them, 
and on at least one oc- 
casion she accidentally 
swallowed one. 

One morning, when 
she was seventeen years 
old, she felt an itching 
in one of her big toes. 
What appeared to be a 
dark sliver lay under $ 
the skin. With a needle, 
she began to work it se 
out. To her bewilder- 
ment, the supposed sliv- 
er pulled out farther 
and farther. Without 
experiencing any pain 
or producing bleeding, 
she drew a long horse- 
hair from her foot! 

For nearly a dozen 
years, the hair had been 
migrating about within 


Removing what 


swallowed years 





the Author Relates Some 
of Cases in 
Objects Have Wandered Through the Channels 
And Tissues of Living Persons and Animals 


seemed 
to be a splinter from her 
toe,a young woman found 
a long horsehair she had 
before 


Which Foreign 


By FREDERIC DAMRAU, M. D. 


the body of the growing girl. It had finally 
arrived at the opposite extremity from the 
point where it had entered! 

How are such journeys possible? How 
can foreign objects pass through “solid 
flesh”? How can they travel from one end 
of the body to the other? What makes 
them move? These and a host of other 
questions spring into our minds when we 
consider these mystifying cases. 

The commonest mode of travel is 
through the natural channels—the diges- 
tive tract, the veins and arteries, the 
bronchial tubes, and the air passages of 
the lungs. Objects travel fastest in the 
circulatory system, as it requires but half 
a minute for the blood to make a complete 
circuit of the body. In passing through 
the solid portions, foreign objects usually 
slide between the layers of muscles and 
tissues. Contraction and expansion of the 
muscles, the beating of the heart, and the 
movements produced by breathing and 
digestion push the objects along on their 
strange migrations. 

But why they follow certain courses or 
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move as they do, is often an incompre- 
hensible mystery. For instance: 

A few years ago, a seamstress was hold- 
ing several needles in her mouth while she 
sewed. A sneeze caused one of them to 
slip down her throat. Ten days passed. 
Then, about three inches below the breast- 
bone, the eye end of the needle appeared 
through the skin. Why it had worked its 
way out blunt-end-first is a question no 
one can answer. 

I recall another case in which a swal- 
lowed needle broke into three parts and 
each one came out at a different point on 
the body. A month after the accident, the 
first piece was taken from the lining of 
the abdominal cavity by surgeons. Six 
weeks later, the second piece worked its 
way through the skin on the left side of 
the abdomen and, in another three weeks, 
the remaining bit of metal, this time the 
point of the needle, appeared just below 
the breastbone. Why did the sharpest part, 
the point, take the longest time to reach 
the surface? 

Equally puzzling are other journeys 
made by bits of metal. One fragment en- 
tered near a man’s knee and came out 
through the skin of the chest; another dis- 
appeared down a gullet and reappeared be- 
hind a left ear; a third entered the body 
at the mouth and left it at the calf of the 
leg. Like the feats of a stage magician, 
who apparently pulls rabbits from hats 
and fountain pens from ears, are these 
actual occurrences, familiar to medicine. 

Not long ago, a southern physician, Dr. 
Harry J. Warthen, carried on a series of 
experiments with dogs. Inserting small 
objects in the veins of the animals, he kept 
a log of the journey made by each bit of 
metal, watching its progress by means of 
X rays. Invariably, he found, the metallic 
objects reached the hearts of the animals, 
irrespective of the effect of gravity or the 
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SOME PEOPLE WILL EAT ANYTHING 


A vaudeville performer ate electric-light 
bulbs for years without serious trouble. Be- 
low is a trayful of metal objects recovered 
from the stomach of a Canadian woman 








position of the dogs. Bullets lodged in the 
human body sometimes follow a similar 
path. 

A dramatic instance of the kind occurred 
several years ago in California. Two boys 
were hunting rabbits with .22 caliber rifles. 
While they were crawling through a tangle 
of brush, one of the young hunters acci- 
dentally discharged his gun and the bullet 
penetrated the thigh of the other boy. At 
the hospital, doctors X-rayed the thigh but 
could find no trace of the lead. Later, the 





A surgeon preparing for a bloodless operation to remove a wrist watch, 
Cc a pair of dice, and a few other things that had been swallowed by a dog 





boy complained of a pain in his heart. An 
X-ray examination was made, and the 
fluoroscope showed that the bullet, which 
had been carried in the blood stream of a 
vein, was making an elliptical circuit with- 
in one of the chambers of the heart, spin- 
ning at every beat like a bit af driftwood 
caught in a whirlpool. One of those amaz- 
ingly skillful operations which modern 
surgery has made possible enabled experts 
to reach the heart and remove the lead. 

Last year, a little Australian boy dashed 
halfway around the world with a nail in 
his lung. He traveled 9,000 miles to Phil- 
adelphia, Pa., to see Dr. Chevalier Jack- 
son, who has become famous for extracting 
foreign objects from the lungs and bron- 
chial tubes. In seven minutes, this expert 
removed the nail by a bloodless operation. 

But back of those few minutes of skill- 
ful work lay some thirty years of constant 
practice. And the tools Dr. Jackson used 
represented the perfection of thousands he 
has invented to aid him in the operating 
room. His bronchoscope, now used in all 
parts of the world, is essentially a hollow 
metal tube with a small electric light at 
the end. Through it, after it has been 
slipped down the throat of the patient, the 
expert works with long, slender instru- 
ments—delicate tools that can close safety 
pins, cut up metal, grip like pincers, or 
lift like teaspoons. 

In two and a half minutes, on one oc- 
casion, Dr. Jackson extracted a shawl pin 
from a woman’s lung where it had been 
lodged for twenty-two years. By another 
operation, he took about seven minutes to 
remove a screw which had remained in a 
patient’s lung for almost forty years. Of 
his last 3,000 operations, ninety-eight per- 
cent have been successful. A museum in 
Philadelphia (Continued on page 120) 
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The author’s trailer passing 
George Washington's mill, a 
historical landmark that has 
recently been reconstructed 
close to Mount Vernon, Va. 


By EDWIN TEALE 


UR car rolled out under a street lamp in a wide 
turn down the avenue. It was three o'clock in 
the morning. Behind us, the trailer loomed large 
in the darkness. It was packed with food, cloth- 

ing, and equipment. The preparations, described in the first 
article of this series, were over. We were off for five weeks 
on the gypsy trail. 

Our ultimate goal was the great trailer camp at Sarasota, 
Fla. Our destination for the day was Washington, D. C., 
250 miles from the starting point at Baldwin, N. Y. We 
The evening pa- vere leaving before dawn to reach the biggest hurdle of 
aac the trip, New York City, while traffic was at its lowest ebb. 
the big camp for For more than an hour, car and trailer sped through 
trailer tourists slumbering Long Island villages and down deserted high- 
im Sarasota, Fis ways. It was half past four when we crossed the Queens- 

boro Bridge and plunged into the maze of New York streets. 
It was like hitting tissue paper when you expected solid 
brick. Fifth Avenue was deserted. We sailed past the Em- 
pire State Building with only a lone taxicab in sight. In less 
than thirty minutes, we were speeding under the Hudson 
River through the white tube of the Holland Tunnel. Man- 
hattan lay behind us. 

The toll for going through the tunnel was seventy-five 
cents, a quarter for each pair of wheels on the car and 
trailer. Fog was creeping over the Jersey meadows, and by 
the time we reached the Newark Airport we moved like a 
beetle crawling through cotton batting. Eight o’clock found 
us beyond the fog and pulling up at a roadside restaurant. 
We had driven 100 miles before breakfast. 

_— eA, The rest of that day, both my wife and I experienced a 
mp shows sey Xk curious sensation. Old-timers of trailer travel tell me they 
Its of a oy : recall a similar feeling. The trailer seemed to shrink. It 
ceased to overawe us. At first, we had looked back every 
few minutes to make sure it was there. Now we sailed along 
for hours at a time, enjoying the scenery, without giving a 
thought to our tow. We rolled on and off the Delaware 
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A clever trick for 
keeping the knob of 
the car's hitch free 
from dirt and rust 
is to slip over it 
an ordinary rubber 
ball with a hole cut 
in the bottom, as 
illustrated at left 





















This trailer house- 
hold is comforta- 
bly settled. Note 
the shell-bordered 
walk, the floored 









This Article Is the Second of a Series Describing 
. A 5,000-Mile Journey in a Modern ‘Home on Wheels" 













































River ferry at New Castle, Del. We navi- In spite of our narrow escape, we were 

gated a fifteen-mile detour over narrow — safe and sound. 

roads near Elkton, Md. We threaded our Then, I tried to attach the extension 
) way through the crowded streets of Balti- cord to light the trailer lamps. The con- 
| more. We were within fourteen miles of nection required a screw plug; the agency 

Washington when I made an alarming dis- had supplied one with prongs. We went 

covery. to bed in the dark. So ended our first day 

The rear bumper on the car was coming _ of trailer life. 
loose. Peering under the machine, I dis- It is only fair, however, to run ahead a 
covered that the mechanic who had in- little in my story and point out that all 


stalled the hitch had fastened the two ends our grief came in the first twenty-four 
of the metal V to the chassis and then had — hours. For more than a month afterwards, 
clamped the middle to the bumper. Thus, we traveled in all kinds of weather and 
the weight of the trailer, magnified by lev- over all kinds of roads, and the trailer 
er action, was pulling down on the bumper = gave us not one minute of trouble. The 
and threatening to tear it off. Later, in next day, I had the hitch altered by 


cre 


one Florida camp, I saw'a roadster which Washington mechanic. Undoubtedly, as Reaglan the twoller’s cntension cod around 
had been equipped with a similar hitch. — trailers become standardized, the trouble the wire keeps the plug from pulling loose 
© The bumper was pulled off and part of — with hitches will disappear. One large 
; the rear end torn away. We were more automobile concern is reported to be ex- pays to have helper springs installed on 
i fortunate. By nursing the trailer along as perimenting with a demountable hitch the rear of your machine to absorb somé 
R though it carried T.N.T., we reached which can be adopted as a standard acces- of the strain. These cost anywhere from 
4 Washington and turned into v9 municipal sory on its cars. — twelve to eighteen dollars, depending on 
: amp on the Potomac just before dusk. If you are making a long trailer trip, it the type of car and the part of the coun 
i . try where the work is done. 
} aS Washington gave us our first glimpse | 
a6 cay a of life in a trailer camp. We paid ou: | 


sixty-five cents for the first night’s 
WE ese rent, and were turned loose in a great 
it PS ~~ field surrounded by Lombardy pyplars. 
— Across the field ran rows of trailers— 
red, yellow, blue, white—all connected 
by dangling cords to the overhead wires 
that supplied current for lights and 
radio. Beside one trailer sat a black 
cat wearing a brass-studded harness: 
beside another, a black-and-white set- 
ter. Wherever we went, we saw trailer 
pets that seemed perfectly contented in 
their rolling homes. One of the strangest 
sights we saw on the whole trip was a 
small homemade trailer, rushing past 
us down a southern road, with a large 
pet rooster clinging to the top. 

On the grounds at the municipal 
camp were showers, laundries, a store, 
and a restaurant. During the summer 
season, a mechanic is on hand to repair 
trailers and cars. Each afternoon, 
scores of visitors drove up and down 
. ee paren yr ee >| 7 the streets of the trailer park, looking 

a e over the different outfits and asking 


is widely known by the ‘ . ; 
seaplane perched on top questions (Continued on page 102) 
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OUTDOOR MINIATURE RAILROAD 


USES MAGNETIC BRAKES 


Demonstrating 
electric brakes 
with a work car 
on an_ incline. 
Pressing button 
“sets’’ the brakes 


Underside of a 
car truck, show- 
ing how electro- 
magnets are set 
above the rails 


iis private railroad 


>. Jay Quinby operating ; 


RUNNING day and night, winter and Current supplied from overhead wires 
mile-long outdoor minia- drives the rolling stock along tiny rails 


Summer, a 
ture railroad constructed by E. Jay Quinby fastened to creosoted ties on a_rock- 
ol Yonkers, N.Y., is an exact scale re- ballasted roadbed. In addition to locomo- 


tives, freight cars, and coaches, the equip- 


production of an actual railroad system 


BANK CUSTOMERS DRIVE IN 
TO TRANSACT BUSINESS 


BANK SS IN A novel “auto 
REGULAR bank” nearing comple- 
E POSITORS ~~ = 


be 


~— tion in California, pa- 
trons will be able to 
make deposits and 
withdrawals without 
leaving their auto- 
‘mobiles. A depositor 
will drive into the 
building along a 
runway, stop at a 
teller’s window, and 
drive out by another 
passage. Customers 
having more de- 
tailed business can 
leave their cars in a 
ventilated parking 


SiT WINDOW ? 
area in the rear of 


——— | the bank building, 
— 
. and enter the lobby 
How customers can drive t} cima 
up to the teller’s window tnrougn a aoor In 
the rear. 


of the novel bank building 


SNIPERS TRAINED BY DUMMY TREE STUMPS 


ARTIFICIAL tree stumps 
set up on a Russian rifle 
range help train Soviet 
sharpshooters to fire from 
cramped quarters and in- 
closed spots where it is 
difficult to aim accurate- 
ly. In the photograph at 
the left, an observer 
in the right-hand “stump” 
peers through field glasses 
to check the target hits 
made by the — sniper, 
who is shown in the fore- 











Soviet sharpshooter and observer practicing in dummy tree stumps ground. 


to 


ee oa ee 
ae 5! oe 


Sone a 


ment includes an electrified work car and 
a model snowplow that clears the track 
in winter. Power houses, trestles, tunnels, 
and stations are durably constructed of 
iron and concrete. An electric brake sys- 
tem utilizes tiny electromagnets suspended 
above the rails from the trucks. These 
are energized by a remote-control button, 
causing the magnets to exert a pull on 
the rail and bring the cars to a stop. 


J At left, how the pen- 
cil is used in writing 





Right, the eraser is 
pushed forward for use 


ERASER SLIDES OUT 
OVER PENCIL POINT 


To MAKE erasing easier and quicker, a 
new mechanical pencil has an eraser on 
its writing end. Fastened to a §Spring- 
operated collar, the eraser is ready for use 
when pushed forward beyond the lead. 
When pressure is released, the spring 
snaps the eraser back up the pencil shaft, 
out of the user’s way. 


ELECTRIC RAZOR RUNS 
ON DRY CELL 


A NEW electric ra- 
zor just introduced by 
a French manufac- 
turer Operates on a 
single flash-light bat- 
tery placed in its hol- 
low handle. Twisting 
a button on the handle 
end starts an electro- 
magnetic vibrator that 
moves the cutting 
blade in a lateral di- 
rection thousands of 
times a second. For 
best shaving results, 
the razor should be 
held flat against the ne sage eM ne 
. , and the flash-light 
face of the user. cell that operates it 
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When the customer’s key is inserted in 
the desired article, a 
ight flashes in the handle as an elec- 
is made. The complete 
yrder comes out of a chute, as at right 
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lowering an electric refrigerating unit over a 
hill of corn to determine the plants’ ability to withstand cold weather 


ELECTRICITY RUNS CLERKLESS GROCERY STORE 


At left, custom- 
ers are “order- 
ing” merchan- 
dise. Right, cash- 
ier plugging key 
into master slot 
to deliver goods 


REFRIGERATOR TESTS CORN 


LoweERED from a 
scaffold over hills of 
corn, a portable re- 
frigerating unit de- 
veloped by the U.S. 
Department of Ag- 
riculture is being 
used to aid in se- 
lecting the hardiest 
varieties for plant- 
ing in rigorous north- 
ern climates. Elec- 
trically operated and 
thermostatically 
controlled, the agri- 
cultural freezer is 
designed to duplicate 
natural conditions 
encountered during 
heavy frosts and 
cold snaps. Instru- 
ments are read by a 
warmly clad tech- 
nician within the box. 











*LECTRICITY replaces floor clerks in 
a novel self-service grocery store just 
opened in Memphis, Tenn. A customer 
simply inserts an “electric” key into slots 
opposite the glass-encased food items she 
wants to buy. This actuates a master con- 
trol mechanism which records each choice. 
When the shopping is completed, the 
cashier plugs the customer’s key into a 
master socket, the goods ordered come 
out of a chute from the storage shelves, 
and an adding machine totals the cost. 





GAS STOVE FOR TRAILER 
USES COMPRESSED FUEL 


TRAILERS now can be supplied with 
cooking gas, with the introduction of a 
fuel unit that fits under the trailer floor. 
Highly compressed into a liquid that be- 
comes a gas when released, the fuel is 
stored in a metal cylinder that provides a 
five-weeks supply. A reserve cylinder is 
used while the other is being recharged. 


RAZOR-BLADE TOOL OPENS PAPER BOXES 


UTILIZING razor blades, 
a new cutting tool quick- 
ly opens paper or card- 
along 
the edges of the top or a 
neatly 

The 
blade is adjustable to any 
depth so that it will not 
injure the box contents. 


board boxes. Slid 


side, the cutter 
slices the box open. 




















DEVICE TESTS VOICES 
OF MOVIE STARS 


















































DvrRaTION, _ pitch, 
timbre, and intensity 
of spoken sounds are 
visibly recorded by a 
new machine now in 
use for correcting the 
speech faults of film 
stars. Developed by 
an English physicist, 
the instrument regis- 
ters the voice as a se- 
ries of fluctuating lines 
on a moving strip of 
paper. By analyzing 
the recorded sound 
track, acoustical ex- 
perts can determine 
how the voices of ac- 
tors will register on 
studio sound-record- 
Nan Grey, film actress, talking into a machine that analyzes voices ing equipment. 


ODD PICTURE 
SHOWS DIVE 
OF PENGUIN 


RESEMBLING a 
white-throated land 
bird swooping down on 
a butterfly, a diving 
penguin was caught 
in the odd _ position 
shown at the right by 
a photographer at the 
London zoo. The nov- 
el shot was taken 
through the glass wall 
of the penguin tank, 
as the antarctic bird 
plunged under water 
in pursuit of a morsel 
of food. This remarkable underwater shot was made through a glass tank wall 








PLANE SHEDS WINGS TO RUN ON GROUND 


DETACHABLE 
wings enable & Ve- the plane with 
hicle of odd design wings detached 
to travel on. the for use on the 
ground as well as in 8*ound as a car 
the air. Capable et 
attaining a speed of 
DUMMY SHIPS ON WHEELS 110 miles an hou 

TRAIN ARMY BOMBERS while flying and fif- 


ty-five on the 





Towep at the rate of thirty-five miles ground, the novel 
an hour over the dry bed of Muroc Lake craft is powered by 
in southern California, full-size dummy 4 standard six-cyl- 
destroyers and battle cruisers, made of inder automobile 
wood and canvas and mounted on wheels, — engine. 
will provide moving targets for bombing 
planes of the U. S. Army Air Corps 
Marked to indicate gun turrets and other 
vital spots, the cloth-covered skeleton 
warships will be hauled at the end of 
cables from 1,000 feet to half a mile in 
length in order to insure the safety of 
the operators of the towing vehicles. The 
200,000-acre lake bed, ten miles long and 
five miles wide at the ends, is large 
enough to permit trucks and tanks to 
maneuver the ten-ton targets in zigzag 
courses to simulate the erratic movements 
vf ships at sea that are attempting to 
change their courses and rate of speed in 
an effort to escape bombardment from 
enemy planes. 
























The auto-plane making a landing. In the air, it is capable of a speed of 110 miles an hour 
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DUST JACKETS PROTECT 
HOTEL-ROOM GLASSES 


As a sanitary measure for the protec- 
tion of guests, a Detroit, Mich., hotel 
now provides drinking glasses wrapped in 
a transparent cellulose material. After a 
guest departs, a sterilized glass, protected 
from dust and germs by the cellulose coat- 
ing, is placed in the room before the next 
occupant moves in. 


DUFFEL BAG IS PUMP 
FOR AIR MATTRESS 


A HANDY innovation for campers is a 
duttel bag which, when empty, can serve 
as a pump for inflating an air mattress or 
cushion. Sticks inserted in loops are used 
to spread the mouth of the bag, and are 
snapped together quickly to imprison air. 
Rolling up the bag then compresses the 
air and forces it out through a hose con- 
nection into the mattress. The fabric of 
the bag is said to be water-tight as well 
as air-tight. 
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BALLOON THERMOSTAT GUARDS 


GUSPENDED from a captive, hydro- 
gen-filled balloon floating above an 
orchard, a new thermostatic apparatus 
used for the first time this past winter 
warned citrous-fruit growers of sudden 
drops in temperature. Devised by Dr. 
Irving P. Krick of the California Insti- 
tute of Technology, the device flashes red 
and white lamps alternately. By timing 
the intervals between light flashes, attend- 
ants were able to determine when to take 
protective measures against frost. 








Small captive 
balloon filled 
with hydrogen 
to take the tem- 
perature - meas- 
uring device up 
into the air 



















Lights flash to give warning of sudden cold 


HAS SECURITY NUMBER 
TATTOOED ON ARM 


FEARING that he might misplace his 
identification card or forget the number 
assigned to him by the Government un- 
der the Social Security Act, a New York 
man recently had the numerals tattooed 
on his forearm, as shown in the photo- 
graph at the right. Now, when he 
reaches the pension age of sixty-five, he 
can produce his number merely by roll- 
ing up his sleeve. 





Social Security number being tattooed on skin 





NOVEL RATCHET HOIST 
PULLS OR LIFTS 


( \ DesIGNepD for pulling or lifting 


in either a horizontal or a verti- 
cal direction, a new utility tool is 
useful for stretching cables, drag- 
ging heavy machinery, placing ma- 
sonry, hoisting boilers, and nu 
merous other heavy-duty tasks. 
Fitted with steel loading hooks at 
either end, the tool is operated 
with a ratchet iever. Although 
the model illustrated at the leit 
weighs only forty-two pounds, it 
is said to be capable of lifting a 
three-ton weight a distance of 
fifty-four inches with its standard 
ten-foot, roller-type chain. The 
hoist is also available in other mod- 
New pulling and lifting tool in use for stretch- els, having capacities of three quar- 
ing highway guard cables. It is shown at right A ters, one and a half, and six tons. 











































In a_ desperate effort 


to save one of America’s 


stateliest shade _ trees 
from a deadly plague, 
both state and Federal 


agencies are enlisting 


the aid of men, machines, 
latest 


and the weapons 


of scientific research 





FTER more than two years of in- 
tensive fighting on several fronts, 
Uncle Sam finds himself with a 
fifty-fifty chance of winning one 
of the most important campaigns in re- 
cent years. On a battlefield covering al- 
most 7,000 square miles, an army ol 
experts is using autogiros, fleet scout cars 
and special motorized equipment to stamp 
out an enemy that threatens to destroy 
America’s stately elm trees 
In fighting the Dutch elm 


disease, as 


the dread tree plague is called Depart 
ment of Agriculture agents have had to 
combat a strange alliance between ren 
gade insects and gangsterlike plants. For 


although the disease itself is caused by a 
fungus that grows within the tree, it is its 
insect henchmen that ibout the 
country like an epidemic 


arry it 


Its chief insect ally is the European 
bark beetle, a repulsive-looking creature 
no larger than a small ant But what it 


it makes up in destructive- 
ness the elm tree what 
the house fly is to man. Flying from tree 
to tree, it is the carrier of the dread dis 
ease that already has claimed hundreds of 
thousands of victims 

Living in elm trees, the tiny insect bores 
tunnels under the bark. As long as it 
confines its activities to a healthy tree 
the beetle elatively little damage 
But if the tree is infested with the deadly 
fungus, the insect becomes a carrier of 
death. Spores of the fungus cling to its 
body as it works its way through the wood. 
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Army of Experts Wages War 





An autogiro scouting 
for diseased elms in 
heavily wooded country. 
Left, magnified view of 
a bark beetle, which 
carries the _ infection 


By WALTER EK. BURTON 


Then, when the beetle leaves that tree 
ind flies to another, it carries with it the 
deadly infection. Boring into a healthy 
elm, the beetle brushes off some of the 
spores, which lodge in the tissues of the 
tree and start their fatal growth. Once 
planted, the fungus network soon chokes 
the life out of the tree. 

The strange story of the rapid spread 
of Dutch elm disease goes back to 1919 
when it was first’ identified in Holland. 
Thriving unchecked, it spread over Eu- 
rope with such thoroughness and at such 
i rate that the elm population of that part 
of the world has long since been doomed. 
Only a miracle can restore to Europe its 
elms, 

Discovery of a single diseased tree in 
the United States, some seven years ago 
set experts of the Federal and state agri- 
culture departments into action. A year 
later, several other ailing elms were found. 
Then, in 1932, not a single case turned 
up. But the next year, the epidemic broke 
out with new fury, and in succeeding years 
spread so rapidly that fears were felt for 
all the elms in America. 

Careful and painstaking sleuthing by 
Government agents, detective work every 
bit as ingenious as any employed in track- 
ing down a criminal, has since revealed 
definitely just how the deadly fungus 
entered this country. In checking over 
the various types of wood imported into 
the United States, experts found that over 
a period of years a large number of ship- 
ments of elm burl logs had been brought 





















in from Europe. These logs, because of 
their unusual grain pattern, were used in 
making veneer for furniture. Ships un- 
loaded the logs at New York, Norfolk, 
Baltimore, and New Orleans. From these 
points, they traveled by rail to veneer 
plants in Ohio and other near-by states. 

Ordinarily, such shipments of logs would 
arouse no more interest than so many 
loads of scrap iron. But it happened that 
some of these logs were the: living quarters 
of hundreds of bark beetles. Even then, 
with the beetles alone, these logs would 
not have been particularly dangerous. It 
was the presence of the deadly fungus 
that converted them into agents of de- 
struction. Escaping from the logs as they 
traveled on open railroad flat cars to the 
veneer factories, the disease-laden insects 
flew to near-by elm trees. Boring into 
the wood cells, they deposited the deadly 
spores in their new residences. In a short 
time, the destructive fungus had claimed 
new victims. 

Today, the Government maintains a 
strict quarantine that prevents more dis- 


eased logs from entering this country. 
The eradication of the disease already 


present is enough of a task without per- 
mitting more to enter. 

Theoretically, there are several ways 
in which the disease might be conquered. 
One would be to destroy the beetles that 
carry it. However, to capture and kill 
untold millions of fast-flying insects would 
not be an easy task, even if it were pos- 
sible. Another method, equally difficult, 
would be to destroy the fungus itself. At 
the present time, Government plant ex- 
perts are concentrating their efforts on 
eliminating the cause by destroying every 
tree that shows any signs of infection, as 
well as those that are sickly and weak and 
might become easy victims. 

The facts and figures of the Dutch elm 
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disease campaign being waged by the U. S. 
Department of Agriculture give the fight 
the aspects of a major military engage- 
ment. More than several million dollars 
have been appropriated for the work, and 
an army of skilled scouts, tree surgeons, 
and laboratory workers has been enlisted. 
Schools for recruits have been established, 
and large training camps have been set 
up in the affected areas. 

The strategy of the Government forces 
consists first in finding dangerous trees. 
As in warfare, the enemy has to be lo- 
cated before it can be fought. And, again 
as in warfare, this scouting in the fight 
to save the elm is going on by air as well 
as by land. In cities and open country, 
trained scouting crews comb the parks and 
woods on foot and in cars, looking for the 
telltale wilting leaves and the character- 
istic black stains in the wood of the tree 
branches. In sections that are inacces- 
sible, autogiros are brought into play. 
With these low-flying machines, scouts 
can hover over heavily wooded sections 
and tell whether or not the elms are suf- 
fering from disease or are so weakened 
by undernourishment, previous infection, 
or insect attacks, that they constitute a 
menace. When such trees are found, they 
are carefully located on a map, so that 
ground crews can go in later and destroy 
them. 

At present, the main fight centers about 
New York City, one of the original points 
of entry of the disease into this country. 
More than three thousand scouts tour the 
states of New York, New Jersey, and Con- 
necticut, while several hundred more are 
operating in suspected areas in Rhode 
Island, Ohio, Pennsylvania, Massachu- 
setts, Illinois, Indiana, Virginia, Kentucky, 
Maryland, Tennessee, Mississippi, Geor- 
gia, Alabama, and Louisiana. 

When a scout finds an elm tree that 
shows symptoms of being attacked by the 
destructive fungus, his first step is to 
subject the wood to strict laboratory tests. 
Samples of the wood, including that dark- 
ened as by fungus growth, are sent to the 
Department of Agriculture laboratory at 
Morristown, N. J. There a trained force 


on Dutch Elm Disease 


of expert _ pathologists 
makes cultures of organ- 
isms in the wood. The 
fungus causing the Dutch 
elm disease grows rapidly 
in potato-dextrose agar; 
so the pathologist puts 
small wedges of the sus- 
pected wood in culture 
dishes containing the 
agar. Accurate identifica- 
tion of the disease can be 
made in three or four days 
after the wood wedges are 
planted. Using — special 
equipment, the Morris- 
town laboratory can make 
1,000 such cultures a day, 
if necessary. 

Once a suspected tree 
has been definitely proved 
to harbor the disease, the 
eradication crews go into 
action. Along city streets 
and in residential sections, 
diseased trees are disman- 
tled piecemeal by, trained ‘ 
tree workers. In _ places 
where trees can be felled 7 
by cutting their trunks ry 
close to the ground, power 
machinery is used. Power- , 
driven, endless-chain saws <n 
are employed to sever the 
trunks and cut the trunk 
and branches into short 
sections. All parts of dis- 
eased trees then are im- 
mediately destroyed by 
burning. 

Power-driven machinery 
is used whenever possible: 
not only because it saves 
labor, but because it 
(Continued on page 127) 


Above, a trained worker dismantling 
a diseased tree in a_ residential 
section. Branches are lowered to the 
ground with ropes. Lower left, an 
eradication crew cutting up a con- 
demned tree for immediate burning 





























































Cross section of an elm twig, 
showing the brown streaks 
produced in the young wood 
by the Dutch elm disease 









Left, spores of Dutch elm 
disease fungus, magnified. 
These pearly white heads, on 
black stalks, appear in in- 
sect tunnels and in cracks in 
the bark of the infected trees 
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BARKLESS DOGS BROUGHT FROM AFRICA 


African 
breed recently brought to England 


to bar 
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Mute but far 
from “dumb,” four 
voiceless hunting 
dogs, the first of 
their breed ever to 
be seen in England, 
were exhibited at a 
recent international 
kennel show held in 
London. Short- 
haired and with 
sharply pointed ears, 
the curious animals 
have never’ been 
known to bark. The 
dogs are called “‘Bas- 
enjis,” and were im- 
ported from Africa, 
where they are used 
for hunting by some 
of the remote tribes 
inhabiting the cen- 
tral part of the con- 
tinent. 


NOSE MASK REPLACES OXYGEN TENT 


TO REPLACE cum- 
bersome oxygen 
tents generally used 
foradministering the 


gas, a Los Angeles 
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NEW 100-WATT LAMP HAS 
200-WATT EFFICIENCY 


SHORTER and less than half as wide as 
a conventional 200-watt lamp, an experi- 
mental electric bulb just developed by 
General Electric Company engineers pro- 
duces the same amount of light although 
it draws only 100 watts of current. Actu- 
ally one bulb within another, the lamp 
employs two specially designed electrodes 
to produce an arc in the presence of mer- 
cury and a small amount of argon gas. 
When first switched on, the bulb emits a 






























faint bluish glow which gradually builds 
up into a brilliant stream of light. The 
mercury bulb may be used in conjunction 
with filament lamps to produce a better 
quality of illumination : 


‘alif., hospital has 
deve lope d a new in- 
haling apparatus that 
fits overthe patient’s 
nose. Made of a 
transparent cellu- 
lose material, the in- 
halator is fastened 
around the nostrils 
and connected to 
the oxygen tank by 
thin rubber tubing 
Besides reducing the 
gas consumption by 
about one third, the 
new device requires 
less supe rvision. Patients breathing 


ANTS HELP BUILD ROAD 


Harp, gritty material manufactured 
by ants in building their underground 
homes is being used by highway engineers 
to surface a motor road now under con- 
struction in the French colonies in Africa. 
The supply is declared to be unlimited, 
for when part of the gritty substance is 
removed from the giant ant hills that dot 
the route, the ants promptly replace it. 
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oxygen through new inhalator and, right, under tent 


SLOT MACHINE SELLS 





WORMS FOR BAIT | 

1 

FIsHING BAIT is sold by a homemade i 

slot machine recently constructed by Her- | 

man Douyard, a Northampton, Mass., 4 

bait vendor. When a customer deposits a i 

quarter in a slot and turns the handle, an / 

“elevator” descends to a storage chute and ; 

a lever shoves on a can of worms. The } 

How a fountain pen worm hoist then ascends the shaft and a | 


is filled automati- 
cally by dipping it 
into the inkwell 
Photograph at right 
shows device in use 


second lever pushes the can out of the 
machine onto the ground. A sign on the 
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top of the automatic bait vendor indicates 
to customers whether the storage chute is 
full or empty. 





FOUNTAIN PENS FILLED H 
BY AUTOMATIC INKWELL i 
FOUNTAIN PENS of the sack or vacuum i 
type are filled automatically merely by 5 


dipping them in an inkwell unit just mar 
keted. Downward pressure of the pen on 
an ink-filled rubber sack forces the ink up 
into the pen reservoir. Removal of the 
pen creates a vacuum to refill the sack 
from a glass well. 








When a coin is inserted and a handleturned, 
this homemade machine delivers the bait 
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PIPES ARE COATED WITH ASPHALT 
IN NEW RUSTPROOFING PROCESS 


RUSTPROOF pipe is now being produced by a new 
process that employs a series of ingenious mechanical 
Steel plates are rolled to form the pipe, 
electrically welded at the seams, and then cleaned with 
A spray nozzle mounted on 
wheels first travels through the pipe to apply a bond- 
Narrow troughs are then inserted and 


devi¢ Cs. 


wire brushes and solvents. 


ing material. 


tipped to 
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STOCKING RUNS MENDED 
WHILE CUSTOMERS WAIT 


A CURBSIDE repair station for women’s 
stockings is the odd business conducted 
by an English girl. Setting up her kit on 
a busy street, she mends runs and rips 
while customers wait. The charge is “tup- 
pence per ladder’—meaning about four 


each stocking run. 
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pour out asphalt 


enamel while the pipe it- 


self is rot 
uniform ¢ 
hot aspha 
plied to t 


ated to insure a 
oating. Finally, 
It enamel is ap- 
he exterior, and 


felt is wound around the 


pipe by a 
ping ma 


lathe-type wrap- 
chine specially 


built for the purpose. 


Right, 
inside 
apply 
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a spray nozzle placed 
a section of pipe to 
the bonding material 


Players tackling a baffling ‘“‘murder mystery” in a new game which is said 
to present an entirely new crime and its solution every time it is played 
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“first-aid’’ station for stockings 





Girl art students at Temple University 
molding bronze ingots for casting statues 


STUDENTS RUN FOUNDRY 
TO CAST METAL STATUES 


NSTALLATION of a new foundry at 

the Temple University School of Art, 
Elkins Park, Pa., enables students to cast 
their clay models in metal instead of 
sending them out to commercial foundries. 
Under the direction of Boris Blai, well- 
known sculptor, young art students, clad 
in fireproof pants and protective goggles, 
operate a furnace, pour molten metal, and 
carry on all other steps necessary to pro- 
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Another student chip- 
ping the plaster mold 
from a finished cast 


duce a finished metal cast. Assaying and 
the preparation of casting alloys also are 
studied in the novel foundry, where more 
than 100 girls now are learning the art 
of casting in metal. 




















NOVEL GAME PLOTS MURDER MYSTERY 


PLAYED on a board showing the floor plan of a house, a 
new game just placed on the market develops the crime, 
plot, and solution of a murder mystery as the players 
move pawns about the board. Seven separate characters 
are represented by the hollow pawns, which conceal the 


suspected murder 
‘‘weapon’’—either a 
dagger, revolver, ax, 
or bottle of poison. 
An ingenious feature 
of the game is that it 
is said to provide a 
different solution of 
the “murder” each 
time it is played. 


Characters are represent- 
ed by hollow pawns that 
conceal suspected ‘‘mur- 
4 der weapons” inside them 
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SPRING CATAPULT CASTS FISHING LINE 


FISHING LINES are 
cast accurately by 
a mechanical device 
invented by a Cali- 
fornia angler. The 
sinker attached to a 
line is placed in the 
spoon-shaped end of 
a metal arm. When 
a trigger is released, 
a strong coil spring 
snaps the arm up- 
ward and hurls the 
line out into the wa- 
ter. The inventor 
claims that casts as 
long as 300 feet from 
either shore or boat 
are possible with the 
use of his nove! cat- 
apult apparatus. 


“SUMMER SKIER” JUMPS INTO WATER 


a platform into .a swimming pool. Flip- 
ping a heel clamp releases the skis after 
the jumper has landed in the water, to 
enable hint to swim back to shore. 
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Pulling a trigger releases spring arm that hurls the sinker 300 feet 


SKI-]UMPING into water is a novel stunt 
recently demonstrated at a Florida resort. 
Clad in a bathing suit, the jumper races 
down an ice-covered slide and leaps from 
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A skier striking the water of a swimming pool after sliding down an incline that is coated with ice 


FASHION SHOW TESTS TELEVISION SYSTEM 


A model displaying a new bathing-suit design in a novel tele- 
vision fashion show. At the left is shown the “eye” of the new 
television system, which is said to produce very clear images 








FASHION SHOW 

of new gowns, capes, 
hats, and bathing suits 
formed a feature of a 
recent television demon- 
stration broadcast froma 
Philadelphia, Pa., studio 
to illustrate advances in 
television technique. Us- 
ing new and improved 
apparatus, engineers 
demonstrated how such 
small objects as second 
hands on watches and se- 
rial numbers on dollar 
bills could be seen on the 
receiving screen. Latest 
equipment employs 441 
scanning lines to each 
picture, whereas the high- 
est number previously 
used was 345, an in- 
crease said to improve 
the clarity of the pictures. 






























DERRICK HOOK 
LOCKS ITSELF 
UNDER LOAD 


LOCKED 
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A NEW loading hook for use 


a 

5. 
with 
cranes, hoists, and other lifting machinery 
locks itself automatically whenever a 
strain is placed on it. When a chain link 
is looped onto the hook, as pictured 
above, an off-center, flanged cam turns 

| 

: 
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to the closed position as soon as the load 
is applied. 


NOVEL ROTARY SHEARS 
CLIP HAIRS"ON FACE 


The lever mechan- 
ism rotates an inner 
cylinder to clip hairs 


Rotary facial shears just marketed 
make it easy to clip growths of hair from 
the nose, ears, or eyebrows. Squeezing a 
lever mechanism rotates an inner cutting 
cylinder to clip off hair close to the skin. 
The device 
claimed. 


will not cut the skin, it is 
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TWENTY MILLION meteors a day strike 
the earth’s atmosphere. 


DINING-CAR patrons on railroads in the 
United States eat 15,000,000 pounds of 
meat a year. 





EIGHT-FOOT sharks can swallow whole 
three-foot sharks. 
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RUBBER BARBS are used on wire en- 
tanglements in Hollywood war scenes to 
protect the actors. 





RAILROADS in the United States sched- 
ule 644 passenger runs which maintain an 


| average speed of sixty miles an hour from 


terminal to terminal, 





HAILSTONES cause a world-wide damage 
of $200,000,000 a year. 
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ROSE PETALS and pine needles are used 
in Russia as a source of the scurvy-prevent- 
ing vitamin C. 


COWS drink an average of 1,500 gallons 
of water apiece during the five warmest 
months of the year. 





SPURS on the middle legs of bees enable 
them to pry out the pollen, which they then 
pack in little pollen baskets on their hind 
legs. 





BINOCULARS for viewing the scenery are 
provided for passengers on luxury airliners 
flying between New York and California. 

BUTTERFLY antennae are a hundred times 
more sensitive to certain smells than the 
nose of a bloodhound. 
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STRUGGLING through 
uncharted jungles, 
swamps, and moun- 
tain ranges, three Bra- 
zilian engineers have 
just completed a nine- 
year, 15,000-mile au- 
tomobile journey to 
blaze the trail for a 
projected road _link- 
ing North and South 
America. Said to be 
the first to make the 
trip between the two 
continents by auto- 
mobile, the adventur- 
ers are shown in the 
photograph at the 
right indicating their 
route on a Map as 
they stand in front of 
their two travel-worn 
motor cars. 





NEW PUSH-BUTTON TUNER 
FOR AUTOMOBILE RADIOS 


PUSH-BUTTON tuning of automobile ra- 
dios is made possible with a new device 
that clamps to the steering post of the 
car. Five buttons are provided, and each 
may be adjusted to a different radio sta- 
tion. Besides offering convenience, it is 
pointed out, the tuning buttons make driv- 
ing safer, because they offer less distrac- 
tion to the driver than the conventional 
dial, which they supplement. 





NINE-YEAR CAR TRIP LINKS AMERICAS 





These three men drove automobiles from Brazil to the United States 


GAS MASK FOR INVALIDS 
RESEMBLES A HELMET 


DesIGNeED for the use of invalids, hos- 
pital patients, and others who cannot weat 
the ordinary type, a new gas mask manufac- 
tured in Czechoslovakia is made in the 
shape of a helmet 
with a flexible tube 
leading to a hand- 
operated air pump. 
The user can move 
around freely with- 
out discomfort. An 
automatic pump al- 
so is available. 











Special gas mask 
designed to give 
freedom of move- 
ment to invalids 


TEACH RADIO 
SERVICE MEN 
TO LISTEN 
FOR TROUBLE 


Rapio_ trouble- 
shooting is taught 
through both the eye 
and the ear in a new 
system for training 
service men. Various 
circuits are illustrated 
by large schematic 
diagrams on a board. 
behind which are 
mounted the pieces of 
apparatus represented. 
By throwing switches 
located on the corre- 
sponding parts of the 
board, the instructor 
can produce in a loud- 
speaker the audible 
effects of the condi- 
tions he describes. 
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PONTOONS M( NTED 


How the proposed floating 


TREE SURGEONS are 
now halting the decay 
ol stately old elms 
and oaks by filling 
their rotted cavities 
with rubber. Specially 
compounded to with 
stand long exposure 
to the sun and ex- 
treme changes in tem- 
perature, the rubber 
is applied in long 
strips cut to fit. the 
contour of the open- 
ing and built up from 
the bottom like a 
brick wall As the 
cavity wall rises, the 
space back of it Is 
filled with a cement 
mixture designed to 
absorb all moisture 
and to resist shrink- 
ing. Flexibility of the 
rubber patch enables 
it to twist with the 
swaying tree without 
cracking, and permits 
natural growth of new 
bark over the filled 
area. 





FLOATING 


RLIT LANDING 


ACTION OF WAVES ON 


OPERATES Atk 


will look at night with its beacon, 
boundary lights, and runway aglow 





hen a dial is set and the plunger pressed, a signal is given out 


TREE CAVITIES FILLED WITH 








OCEAN AIRPORT GETS POWER FROM WAVES 






~ } 
PROPELLERS 


DEVICE “PAGES” WORKERS FOR PHONE 


EXECUTIVES and 
office workers can now 
be summoned to their 
telephones to answer 
important calls by an 
automatic, electric 
paging device. When 
a ring is not answered, 
the switchboard oper- 
ator sets a dial and 
presses a plunger. A 
visual or sound signal 
in a prearranged code 
then warns the indi- 
vidual that a call is 
waiting. The robot 
signaller can be used 
for general signals to 
all the employees, if 
desired. 


RUBBER 


A cavity partly filled with rubber. Right, workers applying cement 





FLOATING landing field for trans- 

oceanic planes, just designed by a 
French inventor, utilizes wave-operated 
outrigger floats to generate power for its 
lights and propelling machinery. Operat- 
ing through a system of levers, the floats 
drive large air compressors. The air is 
then used to run a dynamo for electricity 
and to drive the propellers which v ll 
keep the marine airport stationary agaii..t 
the action of strong winds and currents. 
Translucent runways, lighted from below, 
will be visible to pilots at great distances. 


TINY MODEL LOCOMOTIVE 
IS BUILT LIKE A WATCH 


oe 








o Mak, 

F an om 

So TINY that it had to be assembled 
with the aid of a jeweler’s magnifying 
lens, a miniature locomotive built by a 
California model maker is less than five 
inches long. Patterned after a switching 
engine, the twenty-four-ounce model is 
powered by a six-volt motor of the auto- 
matic-reversing type. All parts of the 
diminutive locomotive were machined on 
a jeweler’s lathe. 






Cushions of rubber 
on the jaws of the 
trap prevent harm 


HUMANE ANIMAL TRAP 
HAS CUSHIONED JAWS 


Its steel jaws incased in cushions of 
resilient rubber, a new humane animal 
trap has just been perfected by a Chesa- 
peake Bay trapper. A strong steel spring 
insures a powerful grip, but the rubber- 
sheathed jaws will not crush an animal’s 
leg nor damage its fur. 
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“KANGAROO CAR” RUNS ON REAR WHEELS 














REVERSIBLE 
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SMALL WHEELS 
SUPPORT FRONT 
AT LOW SPEEDS 
AND WHEN CAR 
1S AT REST 












Horizontal airplane-type fins balance 
this odd automobile on its large rear 
wheels at ordinary speeds. The front 
wheels are used when running slowly 








PEEDING along highways on two’ mobile-type controls, the streamline car 
wheels, its front end clear of the is balanced by rear-end stabilizers and 
ground, a novel automobile just designed — steered by a rudder at high speeds, or by 


SMOKE AND FOG REMOVER is driven by a reversible propeller geared its small front wheels when starting or 
USES SOUND VIBRATIONS to an airplane motor. Operated by auto- running slowly. 


HIGH-FREQUENCY sound vibrations are TUNES RADIO AND TELEVISION SETS 
employed for dispelling smoke and fog in 
1 new apparatus developed by the U. S. Rapro and television sets 
Bureau of Mines. In the demonstration are tuned simultaneously by 
10del shown above, smoke is pumped into an ingenious synchronizing 

glass cylinder. When the sound waves apparatus just developed in 
ire directed at the column, the tiny parti- anticipation of widespread 
les composing the smoke are precipitated commercial production of 


































to the bottom. It is believed that the ap- television receivers. So that 
paratus also would dispel fog, which is existing radio sets can be 
water vapor formed around dust particles. utilized to receive the sound 


while new television receiv- 

ALUMINUM FOIL COVERS ers are employed for the 
LOCOMOTIVE BOILER broadcast images, the de- 
vice is said to control both 

CRUMPLED sheets of aluminum foil are receivers with a single op- 
ised for lagging, or heat insulation, around — eration that tunes them with 
the boiler of a new type of steam loco- hairbreadth accuracy. The 
\otive. The novel material is packed in inventor is shown explaining 





wire “baskets” or forms shaped to con- the unit’s operation to Boris 
form to the surface it is to cover. Karloff, film star. This device tunes radio and television receivers simultaneously 
SALT BATH SPEEDS SEASONING OF WOOD 

ae 2 ue SEASONING lumber with salt, a proc- 















ess developed recently by the U. S. 
Forest Products Laboratory, Madison, 
Wis., may make it possible to use 
woods now unsuited for building be- 
cause they develop cracks under pres- 
ent seasoning methods. Green lumber 
is first immersed in a saline solution. 
When the salt has just penetrated the 
surface, the wood is then placed in a 
drying kiln, where the salt draws in- 
terior moisture to the surface. 











SWEET POTATO WEIGHS 
TWENTY-THREE POUNDS 


WEIGHING almost half as much as a 
whole bushel of ordinary “spuds,” a giant 
twenty-three-pound sweet potato grown 
in Florida is said to be the largest ever 
measured by the U. S. Department of 
Agriculture. The titanic tuber is thirty- 
one inches long and measures sixteen 


Placing wcod in salt bath. Right, samples from : . 
inches around the middle. 


same plank; the upper piece was dried with salt 
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At the right, a wooden Hi 
truss of 113-foot span, y 
built with timber con- 
nectors, being raised 
after assembly. Below, “i 
how toothed rings are 


squeezed into wood t 






produce a strong joint 









































































OODEN radio towers, bridges, scaffolding, 

and building frames that have the strength 

and lightness of steel now are being erected 
with the aid of ingenious metal rings recently intro- 
duced to American builders by the U. S. Depart- 
ment of Commerce. Called ‘‘timber connectors,” 
these new building aids 
are designed to give 
greater strength to 
joints of wood by in- 
creasing the bearing 
area over which load is 
distributed. 

The two types of con- 
nectors most commonly 
used are illustrated be- 
low. One is a plain met- 








| For joining timbers with a 

split-ring connector, bolt 
holes are bored in both mem- 
bers midway between edges 


, A special cutting tool at- 
“™ tached to a brace or drill 
cuts a circular groove around 
the hole on each inner surface 








3 The ring is 
spread and 
inserted in the 


groove on one of ‘ 

the boards. The 

spreadingallows Two common 
for shrinkage of types of timber 
=. “oe the wood and in- connectors, the 


sures a good fit split ring and a 
corrugated, 


Eh RES . : : toothed circle 





4 With the con- 
nect 


yr =6placed, 
the second mem- 
ber is put in po- 
sition as seen at 
right, so that its 
groove also is en- 
gaged by the ring. 
Then a bolt fas- 


tens the two parts 





Magic limber Joint 


Opens New Era in Building With Wood 


al ring with a tongued split at one point, 
and is sunk in grooves cut around the bolt 
holes in the pieces to be joined. The other 
is a toothed, corrugated ring which is 
forced into the wood by turning ball-bear- 
ing nuts on special bolts before the regular 
bolts are inserted. In either case, the re- 
sult is a joint that is several times stronger 
than a conventional fastening. 

Tests have shown that joints formed 
with timber connectors often are actually 
stronger than the pieces they unite! Since 
wood columns, tension members, and other 
parts used in construction are approxi- 
mately as strong as steel on a pound-for- 
pound basis, the new joining method opens 
vast possibilities in building with wood. 

























In the unusual piece of construction seen 
above, plywood was used for a gusset plate 
and held in place by timber connectors 


5 Tightening up the 


bolt draws the two 
pieces of wood together 
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fs PROBABLY THE 
, LARGEST CREATURE 
cme, THAT EVER LIVED AND 


MOVED ABOUT ON THE 
EARTH WAS THE 


CARCHARODONT 


SHARK, 
OF THE OLIGOCENE 
PERIOD... THERE WAS 
ROOM ENOUGH IN 
THIS FEROCIOUS 
MONSTER'S MAW 
FOR A 
FOURSOME 
OF BRIDGE... 
THOUGH HE 
PREYED UPON 
EVERYTHING 
THAT CAME 
WITHIN REACH, 
HE HAS PERISHED 
UTTERLY FROM THE 
EARTH — WHILE THE EQUALLY 
ANCIENT WHITE SHARK 
IS STILL GOING STRONG! 


ITS A STRANGE 
PARADOX THAT THE 
LARGEST CREATURE 
LIVING TOPAY, THE 4 
RIGHT WHALE, j | 
FEEDS ON THE /, i 
SMALLEST FORMS 
OF LIFE-MILLIONS (7 Sy 
OF TINY SHELLFISH ~ ft 
THAT HE SIFTS OUT (ft ’ Ly 
OF GIANT MOUTHFULS. 
OF WATER THROUGH Mh ; 


HIS WHALEBONE STRAINE RS! re - em nee - 





Un-Natural History GUS MAGER 








APPLE TREES” 
HAVE PHYSICAL BREAKDOWNS FROM LOSS 
OF SLEEP 2 STURDY CHILDREN OF THE 
NORTH, THEY THRIVE ON WINTRY BLASTS 
THAT NIP THEIR LEAVES AND PUT THEM TO 
SLEEP FOR LONG NAPS. BUT, BROUGHT 
SOUTH OF THEIR NATURAL HABITAT, THEY 
KEEP WORKING OVERTIME, GROWING 
LEAVES AND BLOSSOMS ALL THE YEAR 
‘ROUND, UNTIL THEY WORK 
THEMSELVES TO DEATH J 

































AND, SPEAKING OF WHALES, 
WHO WOULP IMAGINE THAT 
THEY ARE TROUBLED WITH 
COOTIES? YES,INDEED-HERE 
IS A PICTURE OFA WHALE 
LOUSE, 4 PARASITE FOUND 
HITCH- HIKING ON WHALES 
AND DOLPHINS | 


al 
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NORWAY ‘5 ONLY NATIVE 
ANIMAL, THE LEMMING, 
IS NO LESS THAN A PLAGUE / 
IN CERTAIN YEARS, THESE 
LITTLE RATLIKE CREATURES 
SWARM DOWN FROM THE 
(4 MOUNTAINS IN 
% MIGRATIONS AND CLEAN OUT 
THE FARMERS’ CROPS. THEY 
STOP FOR NOTHING UNTIL THEY 
COME TO THE OCEAN AND DROWNS 











CLEANER, THE 
HARLEQUIN CATFISH 
HIS MOUTH IS A BAG 

WITH WHICH HE 
SUCKS UP OR LIFTS @ 
ASIDE GRAVEL, MUD.+™ 
AND PEBBLES s 
LOOSENED FROM THE 
RIVER BOTTOM BY HI 
TWO ODD FEELERS 
























HERE WE HAVE THE ORIGINAL VACUUM 
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ature’s Jewel 
Wonders of Plant Skeletons 
YOUR 


REVEALED BY 


ID you ever see an exquisitely 

carved jewel box, made of pre- 

cious metal or crystal, and orna- 

mented with delicate handwork? 
A box that has a bottom part and a lid 
that fit snugly together with sides over- 
lapping ? 

You can find such 
jewelry-maker’s art In many museums, 
some of the specimens dating back for 
hundreds of years. But in almost any way- 
side ditch, you can find countless minia 
ture jewel boxes that may be many thou- 


examples of the 


ids of years old, and whose beauty and 
delicate detail far outshine anything ever 
made by man 

Found in garden pools, streams, lakes, 
and seaside puddles, these microscopic 
works of art are known as diatoms, or, to 
give them their scientific name, Bacillar- 
lacee or Diatomacee. They are among 
the most fascinating wonders upon which 
the microscopist can turn his magic lenses 

Diatoms are 
alge. They are one-celled plants, gener- 
ally yellow in color in their living form. 
Sometimes they may be strung together 
to form chains, like fairy necklaces, or 
they may collect in masses. The mem- 
brane of the single cell is made hard and 
rigid by silica, which is glasslike in appear- 
ance and of the same chemical composition 
as silica sand. But the difference between 
a diatom and a grain of sand is greater 
than that between a milk bottle and a cut- 
glass punch bowl turned out by a master 
craftsman, 

The silica membrane o1 


classed by biologists as 


“skeleton” of 


64 


ll 


» 


the diatom consists of two plates called 
valves. In most diatoms, these parts fit 
together like the halves of a flat pill box, 
their edges overlapping. This overlapping 
region is called the “girdle” side. 

It is because of the markings on its 
silica skeleton that 
the diatom is famous 
as a microscopic ob- 
ject, The surfaces of 
the valves are cov- 
ered with lines, 
grooves, dots, and 
striations arranged 
in systematic order 
to form a decorative 
scheme rivaling the 
carving on a piece of 
jewelry. 

Many diatoms are 
able to move about 
in the water in which 
they live. You can 
see them swimming 
across the field of 
your mic roscope like 
little yellowanimals; 
yet they are classed 
as plants. These lit- 


PREPARING DIATOM SPECIMENS 
FOR PERMANENT MOUNTING 


Organic matter is first removed by care- 
ful boiling ith acid, as above. The spec- 
imens are then washed with water. Upper 
right, dropping a little water containing 
diatoms on a cover glass. When the water 
evaporates, thin balsam is added, and the 
glass is cemented to a slide, as at right 





Here are just a few of the many varieties of 
diatoms. Bringing out the fine details is a 
good test of your microscope’s resolving power 


Boxes... 
ICROSCOPE 


tle one-celled creatures have two ways of 
reproducing themselves. In the “sexual” 
method, a single cell throws off its mem- 
brane, and unites with another diatom to 
form a sexual auxospore, or reproductive 
cell, from which new individuals develop. 
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Tiny, 


By Morton C. 


[In the “asexual” method, a cell discards 
ts membrane and then changes into one 
nd sometimes two auxospores. 

Diatoms are among the most plentiful 
\icroscopic bits of life to be found. Their 
listribution is world-wide. You will find 
hem in both fresh and salt water, in every 
ond, sluggish stream, seaside puddle, and 
ick-yard lily pool—in fact, wherever 

ater stands in a relatively stagnant con- 

ition for a length of time. They also oc- 
ur in swiftly flowing streams, but there 
they may not be easy to collect. 

You can find diatoms in winter or sum- 

ier, Whenever it is possible to collect some 

f the mud on a pond bottom. With a 
irge spoon, a long dipping tube, a net 

ade by sewing a muslin bag to a loop of 

ire attached to a long handle, or even a 
vide-mouthed glass bottle, you can skim 

thin layer of mud from the bottom of a 
pond. Select, if possible, places where 
vellowish-green patches are visible on top 

the mud. Filaments and raglike forma- 
ons attached to the roots of water plants, 
ibmerged stones, and sticks, usually are 
ch in diatoms. Moss of various kinds 
ay provide abundant material. Diatoms 
if the sea can be found adhering to shells, 
oral, and other underwater objects. 

After you have gathered a supply of 
iaterial that you suspect may contain 
latoms, return to your laboratory and 
repare for one of the most interesting 
nvestigations you ever attempted with 
your microscope. With a dip tube, lift a 

t of the settled matter from the bottom 
f one of your collecting bottles and de- 
osit it on a slide. Add a cover glass, be- 
ng sure there is sufficient water to pro- 
ide complete immersion but not much 
more, 

You can identify the diatoms by their 
rilliant yellowish color, and their sym- 
netrical glass skeletons. Some of the 
keletons will be empty. These are the 
ilica remains of diatoms that may have 











CELLULOID 
OR GLASS 


BOTTLE RACKS 


The problem of stor- 
ing reagent bottles 
is easily solved by 
building this handy 
double -level rack 
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Scooped from The Mud of Any Garden Pool, 
One-Celled Diatoms Prove _ Fascinating 
Specimens for Study Under The Magic Lens 
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HOW TO PHOTOGRAPH DIATOMS WITH AN ORDINARY CAMERA 


By constructing one of the couplers shown above, you can mount any folding or box- 
type camera on the eye-piece of your microscope for making a permanent photographic 


record of an interesting specimen. The 


lived centuries ago, for these tiny, marvel- 
ously formed bits of glass are virtually 
everlasting. 

Diatoms range in size from tiny specks 
up to about the dimensions of a period on 
this page; a microscope is the only key to 
their wonders. Do not expect to see all the 
details with your instrument, for even the 
finest and most powerful lenses made have 
difficulty in resolving some of the details 
of diatoms. For instance, photomicro- 
graphs showing cilia are comparatively 
rare. Cilia are the minute, hairlike append- 
ages that project through the glass skele- 
ton and, by waving back and forth in the 
water, enable the diatom to swim. Dots 
and other markings on the silica valves 
are so fine that they are employed to test 
the power of oil-immersion objectives and 
other microscope lenses. 

But even though your microscope may 
lack the magnification and the resolving 
power required to reveal the more detailed 


Storage Racks for Reagent Lottles Are lastly Made | 


EEPING reagent bottles in order and more or 

less free from dust is a problem that can be 
solved in various ways. One method is to keep 
those that are used most grouped at one side of 
the microscope desk, under a bell jar made from 
a one-gallon glass jug from which the bottom has 
been cut, as indicated at the right. This keeps dust 
off, but lacks something in the way of systematic 


arrangement. A long rack, with a 
place for each bottle, is better, es- 
pecially for those reagents that are 
less frequently used. A convenient 
unit of this type can be made as 
shown in the drawing at the left. 
The use of celluloid permits the la- 
bels to be read easily, and hinged 
covers may be provided, if desired, 
to keep off dust. 





WOODEN DISK WITH | 
HOLES FOR BOTTLES SS 


1-GAL. GLASS JAR WITH BOTTOM REMOVED 


camera lens should be focused at infinity 


wonders of these tiny objects, it still can 
make visible a wealth of detail if it mag 
nifies 100 or more diameters. There are 
so many varieties of diatoms that you 
might spend your entire life studying 
them, and still fail to see all existing forms. 

The silica valves usually are the parts 
preserved in permanent preparations, for 
they are the most interesting. Before you 
can mount them, it is necessary to remove 
the organic matter. Sometimes, simply 
boiling the diatoms in nitric acid, and 
then washing them well with water, will 
be sufficient. However, expert diatom 
handlers usually employ a more involved 
process. In handling any of the acids 
mentioned here, do so with extreme care 
and in a well-ventilated place. Do not 
breathe the fumes, and keep the chemicals 
away from your clothing and skin. 

To separate diatoms from organic ma- 
terial, bits of shells, or other matter, place 
a quantity of (Continued on page 116) 
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HOMEMAKERS’ TASKS 
MADE EASIER BY NEW 


Ftousehold 
‘Crilittes 




















DRIP TEA MAKER. Resembling the conventional 
filter-drip coffee maker, this pot makes tea by the 
same process. A special grinder provided is used 
to powder the tea before it is placed in the filter 


KEEPS MIST OFF WINDOWS. Kitchen and bathroom win- 
dows and mirrors are kept free from mist by the use of a new 
preparation. Packed in jars, the paste ig applied to the glass with 
a soft cloth and is said to prevent clouding for a long time 
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IMPROVED CLEANER BAG. Ina . 
new dust bag that fits any vacuum 
cleaner, dirt is blown to the top and 
held in a large storage sack so that 
it cannot clog the suction mechanism. 
The bag is easily emptied at the top 
f 
' 
SCALE IS IN HAMPER (9 
To save floor space in the ti 
bathroom, a new clothes . 


hamper has a recess in its 
base to accommodate a bath- 
room scale. The hamper is 
finished in a Jacquard-weave 
design, with columns at 
the corners and chrome- 
trimmed handles. The 
top forms a handy seat 


— 









DIAL CHART FOR STAIN REMOVAL. Directions 
for removing stains are given on this handy chart. A 
dial is turned to the name of the staining substance, 
and symbols show treatments for various materials 
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ADJUSTABLE FLOWER HOLDER. The 
novel construction of this flower holder 
makes it fit bowls of many, sizes, as the 
three sections may be spread wide or tele- 
scoped together. The base is rust-resisting 





FOLDING ELECTRIC STOVE. The 
two heating elements of this small stove 
are set in a hinged frame that folds up 
for carrying and storing. In addition to 
regular cooking, it can be used for making 
toast as shown above, and to heat a room 









DOUBLE FRYER 
In the novel utensil 
at the right, two 
large aluminum skil- 
lets are combined to 
serve a wide range of 
uses—as a _ double 
fryer for chicken, a 
Dutch oven for top- 
of-range roasting and 
baking, and a vapor- 
seal roaster. The skil- 
lets also can be used 
separately if desired 
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DOORSTOP. A simple device, consisting 
f two corrugated rubber shoes joined by a 
strip of spring metal, holds a door in any 
position when placed as illustrated above 














Neel Phe thes diate Lod 


ROLLING SERVER 


ANDTABLE. Mount- 
ed on_ rubber-tired 
casters, the table 
shown above can be 
used for serving or 
for bridge. The top is 
divided into two parts 
which may be swung 
into position one 
above the other, or to 
form a single surface 
as shown at the right 








REFRIGERATOR 
HAS HANDY TRAY 


Striking features of 
a new refrigerator 
are a swinging glass 
food compartment and 
a pull-out tray at the 
bottom for holding 
things that have been 
taken out temporarily 
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WATER AND 
BLUE LITMUS 
PAPER 


nia is oxidized and the product dissolves in water to form nitric acid 


NE of the simplest-looking, yet 
most mystifying, of kitchen 
utensils is the “fireless” gas light- 
er. Turn on the gas, poke this 
handy little device above the burner, and 
a tiny wire glows red-hot. Presto—the 
gas lights. What makes the thing work? 
The answer is that it contains a “‘cat- 
alyst one of a large group of sub- 
stances whose curious behavior you will 
enjoy investigating in your home labora 
tory. All have the strange power of as 
sisting other chemicals to interact, merely 
by their presence, without entering into 
the reaction themselves. You might call 
them chemical go-betweens or matchmak 
ers. Because certain reactions will not o¢ 
cur without their help, catalysts play a 
vital role in modern industry. Great quan- 
tities of sulphuric acid, for example, are 
made with their aid—and it has been said 
that the advancement of a nation can bi 
measured by its consumption of sulphuric 
icid, so useful and necessary is this chemi 
cal to our daily needs 
Not only does the humble gas lighter 
represent one of the most familiar appli 
catalysts, but it also affords 
a good starting point for home experiments 
with them. If your household lacks such 
a lighter, you can pick one up at small 
cost wherever kitchen utensils are sold 
\void the striking or sparking variety; 
the kind you want has no mechanical ac 
tion, but simply contains a delicate wire 
within a protecting spiral guard 
Mount a lighter of this type above the 
wick of an unlighted alcohol lamp, and 
you will see the wire begin to glow. As 
it does so, it radiates heat that continually 
volatilizes more alcohol. If the wire is 


cations oj 





GLASS TUBE 
FILLED WITH 
COPPER WIRE 


COPPER AS A CATALYST. When a mixture of ammonia vapor 


and air is passed over hot copper filings, in this experiment, ammo 


... HOME EXPERIMENTS 
SHOW STRANGE BEHAVIOR 
0} ae OF. 0 WU Ae 


AMMONIA- 
SOAKED 


oes Ee), | 





GAS 
LIGHTER 

STUCK IN 
CORK 


shielded from chilling 
drafts, it will remain 


red-hot for _ several! 
hours. You can impro- 
vise a shield by break 
ing out or cutting off GLASS 

the bottom of a test Lea 
tube and using the re ” 
maining section as a 
glass chimney. Do not 
fit it down snugly over 
the lamp, but leave a 
small opening near the 
wick to allow_air cur 
rents to enter and car- 
ry the alcohol fumes 
past the wire of the 
lighter. 
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How a Gas Lighter ‘‘ Adsorbs’’ Gas 


When the large flask is turned right side up, the ‘‘fireless’’ 
gas lighter is exposed to the illuminating gas. Water is drawn 
up into the glass tube at the bottom of the apparatus, showing 


This active part that the rare metal in the lighter is “‘adsorbing’’ the gas 


which serves as a Cat 

alyst, is a wire carrying a bit of platinum 
or palladium black—a finely divided form 
of platinum or palladium metal. Its pres- 
ence enables the alcohol vapor to com- 
bine with the oxygen of the air, even in 
the cold. The reaction liberates enough 
heat to raise the wire to glowing tem- 
perature 

Similarly, when you hold the lighter 
over an opened gas burner, the platinum 
catalyst promotes a reaction between the 
gas and the surrounding oxygen, and the 
wire glows with the resulting heat. In this 
case, the temperature of the glowing wire 
is high enough to ignite the gas. 

Lower your gas lighter into the upper 
part of a flask containing a strong solu- 
tion of ammonia water (ammonium hy- 
droxide). Again its wire will glow. In this 
case, it is the ammonia vapor that is oxi- 
dized, or aided to combine with the OXxy- 





gen of the air, by the catalyst. If the gas 
lighter refuses to work after a while, it 
can be “activated” or restored to service 
by holding it in a blue flame to burn out 
impurities. 

Plain platinum wire can be substituted 
for the gas lighter as a catalyst in this ex- 
periment. A small length—about two 
inches or so—can be obtained from a 
chemical supply house for considerably 
less than a dollar. If you have such a 
piece, coil it into a little spiral, heat it red- 
hot in a Bunsen flame, and quickly lower 
it into the flask of ammonium hydroxide. 
Suspended above the liquid, it will glow 
for many minutes. 

The ability of rare metals such as plat- 
inum to “adsorb” eases, or hold them ad- 
hering to its surface, seems to play an im- 
portant part in the metals’ behavior as 
catalysts. So marked is this power when 
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he metal is finely di- 
vided, as in the specially 
prepared form used in 
ras lighters, that huge 

uantities of gas can be 
dsorbed. If you expose 

lighter to illuminating 
sas in a Closed system, 
uch as a stoppered flask, 
you. can actually ob- 
erve the removal of a 
part of the gas. 

Fix the gas lighter to 
the inner side of a one- 
hole cork, fitted with 
rubber tubing leading to 
a glass tip that dips into 
1. beaker of water. Cover 
the lighter with a glass 
tube, closed with a cork 
and fitting loosely. Now 
thrust the cork with its 
attachments into the 
mouth of an inverted 
flask that you have filled 
with illuminating gas. 

This tricky little ar- 
rangement permits you to expose the 
lighter to the gas, when you are ready, 
simply by turning the flask right side up. 
The tube falls off, its cork acting as a 
bumper to avoid cracking the flask; and 
the illuminating gas comes in contact with 
the rare metal in the lighter, which ad- 
sorbs it. 

Watch the tubing that dips into the 
beaker. You will see water rising in it, 
perhaps as much as several inches, as a 
result of the partial vacuum produced in 
the flask by adsorption. This is the more 
striking when you recall that heat is gen- 
erated by placing the lighter in the gas, 
which would tend’to make the gas expand 
instead of shrink. If the heating effect 
were absent, therefore, the loss in volume 
of gas produced by adsorption would be 
onsiderably greater. 

Costly metals are not the only ones 
that show “catalytic” properties. While 
German chemists used platinum in de- 
eloping a large-scale wartime method of 
making nitric acid from ammonia, you 


cohol lamp, 


STOPPER HELD BY 
RUBBER BAND 
DILUTE 


SEPARATORY ACID 
FUNNEL—— 


RUBBER 
TUBE 


“GLASS 
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A gas lighter mounted above 
the wick of an unlighted al- 


inside a glass 
shield, will glow for hours 


Observing ‘‘New-Born’’? Hydrogen 


can duplicate the process 
with ordinary copper as 
the catalyst. The method 
consists of oxidizing the 
ammonia, as in experi- 
ments already described 
in this article; and then 
absorbing the resulting 
oxides of nitrogen, in 
water, to obtain dilute 
nitric acid. 

Place some copper fil- 
ings, or three or four 
strands of copper wire, 
in a piece of glass tub- 
ing ten to twelve inches 
long. Mount the tubing 
horizontally, with the 
aid of a split cork and a 
laboratory support, so 
that the copper can be 
heated with a fishtail 
burner, or a_ Bunsen 
burner equipped with a 
flame-spreading attach- 
ment. At the mouth of 
the tubing, suspend a 
small wad of absorbent cotton moistened 
with ammonia water. 

The rest of the apparatus consists sim- 
ply of a flask or bottle containing about 
an inch of water and one or two pieces 
of blue litmus paper, to catch and test 
the product of the reaction; and a suction 
attachment to draw the ammonia vapor 
through this set-up. As shown in one of 
the diagrams, the glass tubing first leads 
to the bottom of the collecting flask. A 
second section of tubing connects the top 
of the flask with the top of a gallon jug 
of water, which serves as the suction 
pump. A final length of tubing, running 
from the bottom of the jug to a lower 
level outside, acts as a siphon. 

Start the water flowing, by sucking on 
the siphon tube, and air and ammonia 
vapor will be drawn in through the glass 
tubing containing the copper. The air- 
ammonia mixture then bubbles through 
the water in the flask. By using a pinch 
clamp between the flask and the suction 
jug, the flow of gases may be controlled 















lydrogen gas can be manu- 
ictured conveniently for the 
est of its properties in the 
ascent state, and for other 
»me-laboratoryexperiments, 
vith this simple apparatus 
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and kept constant at about two or three 
bubbles a second. Meanwhile, the glass 
tubing that holds the copper should be 
kept heated nearly to its softening point. 

Acting as a catalyst, the heated copper 
unites the oxygen from the air with the 
ammonia and produces an oxide of nitro- 
gen. This, in turn, dissolves in the water 
in the flask to form nitric acid. In con- 
sequence, you will see the litmus paper 
in the flask change color from blue to red. 
Hydrogen from the ammonia also com- 
bines with the oxygen from the air, pro- 
ducing water, as evidenced by the dew 
that condenses in the cooler part of the 
glass tubing. 

Try substituting manganese dioxide for 
copper in this experiment. You will find 
that it also will work as a catalyst. It 
should be dried by heating it before use. 

Just what is the explanation of the mys- 
terious behavior of catalysts? One of the 
most interesting theories suggests that a 
substance such as hydrogen briefly forms 
an unstable chemical compound with the 
catalyst. When released from this com- 
pound, the hydrogen is in a more active 
form—called atomic, “nascent,” or new- 
born—which reacts more readily than the 
familiar variety of hydrogen, 

In none of your previous experiments, 
probably, have you encountered this curi- 
ous new-born gas. When you make hy- 
drogen gas by adding acid to a metal, what 
you get is a stream of hydrogen “mole- 
cules,” each one composed of alightly joined 
pair of still smaller “atoms” of hydrogen. 
But these atoms were not always Siamese 
twins. When they were born in the acid- 
metal reaction, they were separate in- 
dividuals. In the fleeting instant before 
they paired off with one another to form 
molecules, the hydrogen was in the state 
known as “nascent,” or new-born. You 
might be surprised if you could test its 
chemical properties while it was in this 
condition, for it behaves quite differently 
from ordinary hydrogen gas. And, for- 
tunately, it is possible to make such tests, 
despite the fact (Continued on page 126) 





Passing an electric current through a 
dilute acid produces hydrogen which, in 
its “‘new-born” condition, reacts with 
sulphur to form hydrogen sulphide gas, 
which is detected by its effect on paper 
moistened with lead acetate solution 
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Simple Apparatus Gauges 
Relative Air Resistance 











Tue relative air resistance of small bodies of 
different shapes can be determined with the sim- 
ple apparatus shown below. Cardboard models are 
ittached to the upper end of a wire which is joined 
to a combined pivot and pointer and has a weight 
at the lower end to keep it normally upright. Wind 
is directed against the model by an electric fan 
with an egg-box partition frame in front of it to 
straighten out the air currents 
















Red Ink Becomes Green 
Under Reflected Light 






DIAL ————___ 





POINTER —— Some of the aniline dyes have different colors 
when viewed by transmitted and by reflected light. 
To demonstrate this, pour a little aniline red ink 
into a glass of water and look through it toward a 
light. It will appear a deep orange-red. Now put 
a few drops on a sheet of glass and view with light 
shining across the surface, and it will be green 





















Paslossecaieaar DARK-COLORED glass seems to get lighter when it 
Y uli Creates is pulverized, because the small particles allow less 
Robs Glass penetration by light. If a little water is dropped on 

, ry the powder, much of the color is restored, because 
of Its Color the liquid destroys some of the surface reflection. 





Shadow of Candle Flame Shows 


Gases and Air Currents | 
Cover an electric-light bulb with a tin can in j 


the side of which a half-inch hole has been cut, and 
place it so that it will throw a sharp, narrow beam 
of light on a candle flame. On a screen behind the 
candle you will see a shadow, not only of the flame 
but of the gases and air currents around it. 








Miniature Lightning Rod 
Protects Paper “House” 
To sHow how a lightning rod guards a 


building, place a tiny paper “house” on a 
metal pie pan connected to one of the second 








ary terminats Of a neon-sign translormer oO! 
a spark coil. When the current is turned on 
a spark will jump from the other terminal to 
the paper, setting it afire. A frame of copper 
wire, slipped over a similar “house,” will in- 
tercept the spark and lead it away harmlessly 
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4 he moistureproofing compound dry 
q id shiny. A com- 
ete lime of trans- A transformer 





,easures only seven and three quar- front of the receiver is a combined 
ters inches square and five inches volume control and on-off switch. 
eep, and employs a tuned-radio- Good volume and tone are claimed 


Adjusting the wave trap to eliminate inferference 





New Transformers Have 
Waterproof Coating 


\ COMMON trouble with amplify- 
ng transformers—breakdown of the 
vindings due to penetration of mois- 
ture—can be overcome by a new 
process that seals all exposed sur- 
ices. A transformer so treated can 

immersed completely in water 

ithout damage. The water merely 
rms in beads and rolls off, leaving 








mers and filter being immersed 


10kes, made by the pdb yen 
Ww process, IS NOW ure resistance 
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NEW HELPS FOR 


* | Radio Builders 


Midget Receiver Resembles Electric Clock 


f ESEMBLING an electric clock scale, calibrated 
in appearance, and not much mounted around 
rger in size, a new midget four- loudspeaker grille. The dial pointer, 
ibe A.C.-D.C, receiver makes a fine shaped like a clock hand, is con- 
ompanion” set for the kitchen, trolled by a knob through a reduc- 
droom, or den. The instrument tion drive. The second knob on the 


equency circuit. The indicating for the little radio. 








Ball-Joint Beads 
te 

Insulate Wires 

For insulating flexible leads be- 
tween transformers, power tubes 
rectifiers, and other radio parts, 
constructors will find a new line 
of interlocking insulating beads 
convenient, effective, and inex- 
pensive. Only a quarter of an 
inch in diameter, the beads are 
molded of ceramic material to 
form continuous ball-and-socket 
joints that can be bent at sharp 
angles without exposing the wire. 


in kilocycles, is 
the edge of the 











This tiny set will fit in almost anywhere. Note the novel dial 


Compact Wave Trap Filters Out Interference 


INTERFERENCE from local 
transmitting stations can be 
eliminated or greatly reduced 
by the use of a new universal 
wave trap that is applicable 
to practically all types of re- 
ceivers. The device is easily 
installed inside the cabinet, 
and is merely connected in 
series with the antenna. No 
connections need be made 
within the receiver circuit. 
The trap consists of a small 
coil and variable condenser, 
and its tuning range is from 
435 to 1,700 kilocycles. The 
condenser is adjusted with a 
small screw driver to the fre- 
quency of the station that is 
causing the interference. 


Output voltage is con- 
trolled by a knob and 
shown on a voltmeter 


, 





WS WV ire Stripper 
©) Vill Handle 
Many Sizes 


AN INGENIOUS new 
wire stripper, which 
has hardened steel 
blades adjustable for 
use on solid o1 
stranded wire up to 
twelve millimeters in 
diameter, removes 
all ordinary insula- 
tion quickly without 


The wire stripper 
in use. It removes a ih ries 
insulation without cutting or injuring 
injuring the metal the wire itself. In- 


tended to be screwed 
down permanently, the device is used by 
simply placing the wire between the blades 
and pulling. An adjustable stop permits 
stripping of uniform lengths. 


Battery Eliminator for Experimenters 


ICTURED below is a storage-battery eliminator that works 

» on 110 volts alternating current and delivers ten amperes of 

well-filtered direct current at six volts for operating and testing 

low-voltage radio and electrical instruments. The output voltage 

is conveniently controlled by a knob and is indicated by a built- 

\ in voltmeter. The actual voltage under load depends on the 

current drain, because of the voltage drop in the choke that 

forms part of the filter system. Under average conditions it 

ranges from four and three quarters to nine volts (in eight steps) 

with a load of ten amperes. The no-load voltage varies be- 
tween nine and a half and fifteen and a quarter volts. 


















Front view of the steel cabinet, showing 


ECAUSE it makes sound visible, 
the easily built instrument illus- 
trated forms a fascinating addi- 


tion for the radio experimenter’s 
workshop. With it you can actually see 
the vibrations caused by your veice, or 
watch the tiny waves that speed through 
electrical circuits. 
\lthough known technically by the for- 
“cathode-ray oscilloscope,” 
straight- 


name 
consists simply of a 


bidding 
the device 


forward hook-up that can be assembled 
easily from standard radio parts. To con 
struct it requires no more time or experi 
ence than wiring of a conventional 
three or four-tube receiver. 


Until a tew months ago, a professional- 


type oscilloscope Was beyond the means 
of the ay experimenter. Cathode- 
ray tubes wi expensive. Now, thanks 
to a new midget, low-cost tube, a com- 
plete unit, cabinet and all, can be built 
for less than the price of the average 


idio hook-up. 


homemade 


Anyone who understands the operation 
radio tube 


will have little 





FLASH-LIGHT CAP 





the 
controls. A flash-light lens covers the screen of the tube 
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trouble understanding the functioning of 
a cathode-ray tube oscilloscope. As the 
name implies, a cathode-ray tube’s opera- 
tion depends upon the production of a 
beam, or ray, which is formed at the cath- 
ode of the tube. Just as in a regular radio 
tube, this cathode is warmed by a small 
electric heater and gives off tiny negative- 
ly charged particles, called electrons. 
However, instead of spreading in all di- 
rections, as they do in a radio tube, the 
electrified particles pass through a system 


of electrodes which focuses 


them into a concentrated 
beam. An optical analogy 
of the cathode-ray tube 


would consist of a lamp to ® 
give off light, corresponding HEATER 
to the heater and cathode, 
and two lenses, correspond- 
ing to the electrodes, to fo- 
cus the light into a sharp 
point or spot. 

As the beam emerges 
from between the electrodes, 
it then passes between four 


CATHODE 






The inexpensive oscilloscope in use. Employing a low-cost, midget cath- 
ode-ray tube, it is hooked up as in the diagram above to enable you to 
see vibrations from your own voice and the cycles in alternating current 
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deflecting plates—two arranged vertically 
and two horizontally. Connected indirect- 
ly to a microphone, or a circuit being 
tested, two of these plates become elec- 
trically charged according to the varia- 
tions in the current received. Being com- 
posed of negatively charged particles, the 
ray is attracted or repelled according to 
whether each plate is positively or nega- 
tively charged. Thus, as the charges vary, 
the beam is moved. 

After passing the deflecting plates, the 
beam finally strikes a glass screen at the 
end of the tube. It is this screen that 
gives the graphic image of a voice or the 
motion pictures of electrical waves. Coat- 
ed with zinc silicate (a mineral known as 
willemite), it gives off a bright yellow- 
green glow wherever the cathode ray 
strikes it. As the beam moves, the glow- 
ing spot on the screen moves, producing 
a visible pattern of the motions of the 
ray, and thus an accurate picture of the 
electrical vibrations being fed into the 
circuit. 

The operating circuit, which when com- 
bined with the cathode-ray tube forms the 
complete oscilloscope, consists of three 
all-metal tubes—a 6X5, an 885, and a 
6K7. As shown in the diagram, the wir- 
ing is entirely conventional. If the socket 
sketches are followed carefully, there is 
little chance for error. 

All the parts should be mounted on the 


METAL SHELL—_ (4) VERTICAL AND HORIZONTAL PLATES 
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How the tiny cathode-ray tube produces electrons and focuses 
them into a beam which plays on the glass screen at the end 
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An ordinary tube-shield 
base serves as mounting 
for the flash-light lens 
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“a Under view of the chassis, to show the wiring and placing of fixed con- 

ta densers and resistors. The chassis is bent from a piece of sheet aluminum 

‘ combination chassis-panel 913 connects to the junction of resistors 

" unit before the actual Ry, and R,. 

- wiring is started. In In assembling the power supply, the 

r 7 making the connections, positive side must be grounded. This 

.. start with the heater cir- | causes no complications whatever, but is 

. cuits of the tubes. Take mentioned since in radio work it is the 

care that the proper usual practice to ground the negative, and 

. windings on the power not the positive, side of the cir uit. Do 

‘ transformer are used, not ground any of the heater circuits. — 

t and note that only the | As shown in the photographs, the chassis 

am cathode-ray tube (913) is mounted in a five by six by nine-inch 

% connects to the winding steel cabinet, the panel serving as the 
. ; marked 6.3 v., .6a. Also, front. A small leather handle bolted to 

S Chassis- panel 





i : wes ARR tee: make certain that the the top of the cabinet allows the unit to 
. from the rear » terminal No. 2 on the — be carried easily. 

To enlarge the image formed on the 
screen of the cathode-ray tube, a flash- 
light cap and lens can be mounted ove 
the viewing hole in the front panel. A 
lens cap from the diffusing type of flash 
light should be used. <A_ tube-shield 
base bolted to the panel will provide a 
} HORIZONTAL means for fastening the flash-light cap 
in place. 

When the wiring is completed and has 
been carefully checked and double-checked, 
the oscilloscope is ready for its first test. 
With only the 6X5 and 913 tubes in place, 
turn on the power and allow for the usual 
warm-up period. Then slowly adjust the 
focus control (R.) and the intensity con- 
trol (R,) toward maximum until a faint 
green pattern is visible on the screen of 
the cathode-ray tube. Adjust the con- 
trols slowly until a tiny green spot about 
a thirty-second of an inch, or less, in diam 
eter appears. Under no conditions allow 


€ 180 V. 
. NOT USED oy leg F } VERTICAL: 
C r } . 


6K7 

) 5 (SUP mt (e)) ° ‘ 
CN, ” aah < the spot to become larger than this, or it 
07) © OPEN) 20P)A. Pa will burn the screen. 


2 (H ANDK)+ oe’ L 71) fu) When the spot has been carefully fo- 









1 (SHELL 9 (k) B( cused, turn off the power switch and put 
re ere 1(H) StH) the 885 and 6K7 tubes in place. After 
ALL BOTTOM VIEWS the warm-up period, turn on the “sweep 

switch” (SW.) and adjust the “horizon- 

Wiring diagram for the oscilloscope. Symbols refer to list of parts at the end of this article tal range con- (Continued on page 128) 
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“Told you it would 
boil!” snorted Sel- 
den, as he stopped 
the car at the top 
of the hill and got 
out. “‘Let me try 
it,” Gus suggested, 
walking around to 


the driver's side 


“Us 
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si UST a bunch of boule- 
vard buggies, that’s all 
these new cars are!” Art 
Selden grumbled dis- 
gustedly, as he climbed out of his mud- 
covered, late-model sedan in front of the 
Model Garage 

‘Not so good as a mud turtle, eh, Art?” 
smiled Gus Wilson, mechanic and _ half 
owner of the establishment, as he eyed 
the heavy load of sample cases in the back 
of the hardware salesman’s car. 

“Wish I could take the fellow who sold 
me this bus over part of my route through 
the mountains,” Selden growled. “He 
bragae d about what a good cooling system 
it had, and it boils like a darned teakettle 
before I can get to the top of a lot of those 
long mountain pulls up mud roads.” 

“Humph!” grunted Gus. “How about 
showing me what it'll do on the back trail 
up Oakes Mountain? That’s only a couple 
of miles from here.” 

“Hop in,” Selden snapped. “I'l 
you, all right!” 

In spite of the sticky mud and the deep 
ruts, the motor managed to keep the heavi 


show 


ly loaded car up to twenty miles an hour 


on the stiff, two-mile upgrade 

It's got the powel ll right, Selden 
admitted, as they reached the halfway 
point Always had to shift to second at 


old bus.” 

reached the top the 
reached the 
steam floated out 


this spot, with the 
Just before they 
dash 
point and a 
behind them 
“Told you it 


thermomete dange 


cloud ol 


would!”’ snorted Seld n, 


as he stopped the car and got out. “‘What’s 

the matter with the cooling system?” 
“Let me try it,” Gus suggested, walking 

around to the 


lriver’s side of the car. 
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‘Think you’re a better driver than I am, 
do you?” Selden jeered. “Bet you a cigar 
it boils for you, too.” 

They rolled down to the bottom of the 
hill and started up again. When the tem- 
perature gauge crept up too high, Gus 
shifted quickly into gear and 
opened the throttle enough to maintain the 
same speed. In a few seconds the ther- 
mometer started down again, and by the 
time they reached the top it was only 
slightly above the normal running point. 

“IT can do with that smoke right now,” 
Gus grinned. 

“You win it fair enough,” Selden agreed, 
is he fished out a fat cigar and handed it 
to the veteran mechanic. “But I still don’t 
see why it should work that way. I should 
think that the faster the motor turned 
over, the more heat it would generate, and 
in second gear it would boil quicker than 
in high.” 

“You forget that the fan and pump work 
twice as fast in second,” Gus explained, as 
he bit off the end of the cigar and searched 
his pockets for a match. “And, while the 
motor is turning over twice as fast, the 
explosions in each cylinder are weaker, so 
that the net effect is better cooling in pro- 
portion to the heat developed. The only 
reason your old car didn’t nearly blow the 
cap off the radiator on this hill is that you 
had to shift. You’re not going to blame 
the new bus because it’s got more power, 
are you?” 

“Of course not, Gus,” Selden replied. 
‘Thanks for the tip. There’s a lot of things 
I don’t get the hang of yet, in this driving 
business. And I ought to know all the 


second 


By MARTIN BUNN 








Economical Drivin 


tricks, because, working on commission as 
I do, every cent I spend on the car comes 
right out of my pocket.” 

“You're not the only one in that fix,” 
Gus laughed, as they headed back for the 
Model Garage. ““When a man neglects his 
car, nobody will waste any sympathy on 
him if his repair bills are big. But I do 
feel sorry for the fellow who is trying his 
best to keep his car right, and mistakenly 
goes to a lot of trouble to do things that 
do the car more harm than good.” 

“Tell me some of them,” Selden sug- 
gested. “Maybe I do them, too.” 

“Well, for example,” Gus began, as they 
climbed out again in front of the Model 
Garage, “how often do you fill the radi- 
ator?” 

“Every time I get gas,’ Selden replied. 
“Surely, keeping the radiator filled is a 
good thing, isn’t it?” 

“That depends on what you call filled,” 
Gus explained. “There's no sense in filling 
the radiator right up to the brim every 
time you get gas. If there is no leak in 
your cooling system, you don’t lose any 
water to speak of for months at a time, 
unless the motor boils over. Now, if you 
just recently filled the radiator up to the 
brim, the chances are that only the excess 
water has been forced out since then. In 
that case, filling it again is bad practice. 
Every time you put in more water, you 
put in more dirt, unless the water is dis- 
tilled or exceptionally pure. Traveling 
around, the way you do, you're likely to 
run into plenty of sections where the wa- 
ter has chemicals in it that form lime de- 
posits in the radiator. The best way is to 
fill the radiator only when the level is 
actually below the normal running point— 
and if there is (Continued on page 124) 
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Framework of the model, the wing span of which is 24 in. Note how close 
the wing is set to the line of thrust, which runs through center of fuselage 


THIS NEW 


Flying Model”: 


WON’ T CRACK UP 


PEEDY and extraordinarily stable, 

this new streamline model air- 

plane, known as the “Utility Spe- 

cial,” is a fine design to open the 
season’s flying. On normal power it will 
average flights from half a minute upward, 
and by the addition of a few extra strands 
of rubber it can be made to buck stiff 
winds or fly at racing speed. The materials 
cost about 50 or 60 cents. 

Fuselage. Laminate 1/64-in. balsa sheets 
for the entire set of bulkheads. When the 
cement has set, tack each bulkhead to a 
drawing board and mark the outline, 
longeron slots, and stringer marks. Trim 
and cut the slots with a razor. 

Select four matched longerons. Mark 
the bulkhead spacings while all are held 
together. Cement longerons to bulkheads 
4 and 5. Let the cement set well. Then 
cement the rest of the bulkheads, work- 
ing from center towards ends. Keep the 
fuselage lined up. The 1/16-in, square 
stringers are next cemented so that they 
are superimposed above the marked points 
on the bulkheads. Trim longerons flush 
with front bulkhead, and cement an extra 
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sheet without slots in front of them. In 
rear, trim longerons and stringer to a 
point, cement them together, and cut off 
slightly to accommodate trailing edge of 
stabilizer. The 1/64-in. sheet covering is 
applied after stabilizer and front plug are 
made. 

Landing Gear. Make the laminated plat- 
form and cement to bulkheads and string- 
ers. Cut and bend the wire struts. Cement 
them to the platform and reénforce with 
wire staples. After the cement has set, 
the lower wire extremities are bound to- 
gether very tightly with rubber bands. 
The streamline “pants” are made by cut- 
ting the sides and center to shape and ce- 
menting them together. Standard hard- 
wood wheels are used. Set the pants par- 
allel to the fuselage and fasten them to the 
wire with a generous amount of cement. 
To line up landing gear, cement a long 
strip of balsa on top of the center lon- 
gerons just in front of the bulkhead and 
measure up from table to each end. Keep 
the strip in place to check the wing and 
stabilizer during the later assembly. 

Wing. This is built in one piece, but 






Designed 
for rough weather, 
the “Utility Special’’ 
has remarkable speed, 
stability, endurance, 
and strength 


By 
FRANK ZAIC 


Editor of 
Model Aeronautics Year Book 
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The stabilizer 
also is on the 
center line, and 
the rudders ex- 
tend above and 
below it. Every 
feature has been 
planned to give 
utmost efficiency 















the center or flat portion is 
made rather loosely as it has 


to be taken apart and reas- 
sembled on the fuselage. Draw 
a full-size plan. Cut all ribs 


to same size, and shape the 
leading and trailing edges. Now 
superimpose the spars over the 
full-size drawing and hold them 
with pins while the ribs are ta- 
pered and cemented. Note 
that the spars are cut in three 
sections. Use cement generous- 
ly while placing ribs. Be sure to 
shape tips well to reduce drag. 

The dihedral angle is made 
by raising the wing tips 2'% in. 
and beveling the center and the 
outer-panel spars at their junc- 
tion to the correct angle for a 
butt joint. 

separate 
wing from the assembly and 
let one rib hold the spars to 
correct spacing. Pass the spars 
through the fuselage stringers 
and cement the front spar to 
bulkhead 4. Make certain the spars are 
parallel to the line-up strip. Replace the 
rib, and also cement the ribs which nestle 
against the fuselage. The outer two panels 
are joined to the center section. Check 
the dihedral by noting the distance from 
tips to table; also correct any difference 
in incidence. If you are doubtful of the 
cement, strengthen the joint with a bam- 
boo sliver, Cover top of center portion 
with stiff writing paper, and cement the 
corner-fillets as shown. 

The rudder outline is cut from 1/16-in. 
sheet, as are the stabilizer wing tips. The 
stabilizer is made in one piece with a tem- 
porary center joint, which has to be bro- 
ken and recemented when the stabilizer is 
inserted behind bulkhead 10 and below the 
center longerons. Note that the trailing 
edge continues the fuselage line, and that 


center section of 


Ready for a rise-off-ground flight. Tested in 


the m 


del gave 


flights fr 





a 
m thirty-five seconds to a full minute 






the longerons and stringers butt against 
the inside of this spar. This setting pro- 
vides the needed negative adjustment. 
The rudders are cemented to the stabil- 
izer after the stabilizer is covered. 

Propeller and Nose Plug. Cut the pro- 
peller blank from a piece of hard balsa. 
The blades are very wide and set at low 
pitch to produce a powerful forward thrust 
with minimum torque. The spinner is an 
integral part of the propeller. The front 
portion is cut and recemented after it is 
hollowed out and the free-wheeling device 
cemented in place. 

The propeller is carved by finishing the 
top camber first and then cutting the low- 
er camber, which is about 3/32 in. deep. 
Give the blades a definite airfoil section. 

The final touch is to “dope” and sand- 
paper the blades. To give extra strength, 
cover the propeller with 
paper. Notice that a piece 
of aluminum is cemented 
on the back of the pro- 
peller to form a dust-free 
receptacle for the ball- 
bearing washer. 

The nose plug is made as 
shown. The front and 
rear aluminum plates have 
crimped edges to provide 
more cementing surface. 
The rim is 1/64-in. sheet 
balsa. Be sure the plug 
fits snugly in the bulkhead 
and is flat against it. 

Covering. The front and 


rear balsa coverings are 
now cemented. On _ the 
front, the longerons and 


stringers are cut in 1/64 
in. to form a smooth con- 
tinuous surface after the 
sheet is cemented in place. 
Note the overlap over the 
nose plug. The opening in 
the rear for the insertion 
and removal of the rubber 
is cut with a sharp razor. 
When the trimming is com- 
pleted, coat the edges with 
several coats of cement. 
The best way to cover 


the model is to follow the 
which 


breeze, 


fresh 


Bunker system, 


The orna 
writing paper, and the dark portions are colored 
with lacquer, which gives a smooth, glossy finish 





Mes are cut from stiff 


makes use of moist paper. Cut the paper 
to cover as much as possible without in- 
terfering with extruding parts. Place the 
paper on a cloth and spray it with a fine 
mist until moist. Brush a thick coat of 
dope on the extreme longerons which the 
paper can reach. Take the sheet in both 
hands, line up for the center, and press 
the paper onto the fuselage. Wing and 
tail are covered so that the grain of the 
paper is spanwise. 

Spray with fine water mist to remove 
creases and wrinkles. When dry, dope 
the entire model with regular model dope. 

The color scheme used on the original 
model is yellow paper with red lacquer 
trimming. The balsa can be finished by 
doping several times with intermediate 
sandings, and finally lacquering. 

Flying. The initial power is six strands 
of %-in. flat rubber, placed by stringing 
it through the fuselage with a string. 

Check the center of gravity, which 
should be about 1% in. behind bulkhead 5. 
If it is off too much, correct by adding 
modeling clay to the appropriate side. 
Now place the model on a smooth floor, 
raise the tail until the fuselage is parallel 
with the ground, and give it a straight- 
forward shove. A correctly balanced model 
will rise a few inches and make a long 
glide. Any stalling and sharp-turning ten- 
dencies should be checked before making 
further tests. Now stoop and glide the 
model a few feet above the ground. Cor- 
rect disturbing tendencies. Next glide 
from shoulder height. 

If everything seems all right, wind the 
model about 100 turns and let it take off 
the ground. It should rise up a few feet 
after a moderate run. When power slack- 
ens, it should assume a good gliding posi- 
tion. Correct excessive torque banking by 
giving the left wing a slight wash-in, and 
warp the rudders for a right turn. Keep 
on increasing the number of turns. 

The model is now ready for geared- 
winder turns. The rubber is wound by 
inserting an S-hook between the rubber 
and the propeller shaft. Be sure to use 
lubricant and also remember to allow the 
rubber to have few inches of elasticity. 

This design can be readily converted into 
a contest racer by reducing the area of the 
wing and stabilizer, by thinning the air- 
foil section, by substituting smaller and 
thinner wheels, and also by discarding 
the pants. The dihedral and the rudders 
can be the same size. 
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Scale drawings of principal parts and sketches showing various constructional details. Zaic made the design, and Roger Hammer built the model 
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Left: Roughing out a 
plug with a cabinet file. 
The drawings above show 
the jig and how the plugs 
are used to hide screws 
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DECORATIVE, hand- ee 

made effect is often 
given antiqued furniture by 
means of projecting dowels, 
which appear to unite the 
parts. The joints are usual- 
ly assembled, however, by 
sinking screws into counter- 
sunk holes and concealing 
them with plugs. The plugs 
can be obtained from large 
dealers, but amateur wood- 
workers make their own in 
most Considerable time is 


‘ 
_ 
Pi a ae 


The finished plug is ejected by 
pushing a rod through the spindle 


lost in 
doing this unless a special method is em- 


The jig consists of a hardwood chuck 
turned on a small faceplate and bored 4 
in. deep to fit the dowel stock used for 
plugs. A 3/16-in, hole is drilled through 


Cases. 


The writer found a lathe jig ex- 


this work. 


ployed. 
cellent for 


BLOTTER CORNERS FOR A DESK PAD 


| LOTTER corners of the type illustrated do not re- 4" i. 
quire a desk pad, but are merely slipped over the ((--------+ a ’ 

corners of two or three desk blotters. 1 ORILL eae >t 
Either brass or copper about .020 in. thick may be ; er ns di 


used. Cut the pieces as shown and hammer them, if 
desired. Drill small holes where indicated to admit a 
jeweler’s saw blade, and saw between them to form the 
back strip which goes under the blotters. Then draw a 
line '4 in. in along the outer or right-angled edges of 
the corner. Set the piece in the vise flush with one of 
the lines and use a punch with a flat end to raise th 
end of the front strip and the corner itself about 1/16 
in. Turn the piece around and repeat along the oppo- 
Pake not to stretch the back strip any 
more than can be helped or it will buckle. 

When the four re completed, polish and 
lacquer them. If thought necessary, the metal may b¢ 
covered with felt at the points where it comes in con- 

















site edge. care 


corners 








tact with the desk top.—D. H. 
\ 
~‘ 
The parts are made 
from thin brass or 
IP Me » copper as_ indicated 
Ge ae ‘ above and slipped 
over the corners of 
\ several desk blotters 














OUR TESTED BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. SEE PAGE 112. 


the center for a knock- 
out rod—a spike with 
its point cut off. 

To use the device, 
cut the dewels 34 in. 
long and pile them con- 
veniently near the lathe. 
Screw the faceplate on 
the lathe, and tap in a 
plug with a cabinet file. 
While the machine ro- 
tates at its highest 
speed, rough the plug 
to roundness with the file by streking for- 
ward and upward from the end, which 
tends to hold the piece in. Then smooth 
with two or three strokes of a mill file 
rocked from the outside to the center of 
the plug. After stopping the lathe, push a 
piece of dowel stick through the spindle to 
press the nail end, which in turn will expel 
the finished plug. 

Counterbore the screw holes '4 in. deep, 
allowing for a '%-in. projection of the 
rounded plug ends.—E. M. 


WHAT,_TO DO IF A CIRCULAR SAW 
FAILS TO CUT SMOOTHLY 


WoopworKeErs who have difficulty in 
cutting smoothly on their circular saws 
should first make sure the blade is proper- 
ly filed and set, then check the fit of the 
blade on the arbor. If the hole is too large, 
put the blade flat on a block and, using a 
smooth-end nail set or punch, carefully tap 
all around the hole about 1/32 in. back 
from the edge on both sides. Keep tapping 
and trying blade until it fits right. Joint 
teeth and file saw again—Moyver Woop. 





VERTICAL RACK KEEPS 
TOOL HOLDERS HANDY 


Toot holders for use in a lathe have to 
be changed frequently even on the sim- 
plest work and should be kept handy. 
When they are placed in a horizontal rack, 
however, the sharp ends of tool bits left 
in them are sticking straight up in such a 
way that you may injure yourself. After 
trying a number of methods, I finally put 
up a strip on the side of the rack with 
slots just large enough to fit the shanks. 
The strip is made from a 34-in. board 
about 2 in. wide and as long as necessary, 
with slots 2 or 3 in. apart. Incidentally, 
this type of rack conserves space.—B. K. 
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The final rubbing is done with crude oil, FFF 


ECENTLY I discovered in stor- 
age, two six-inch wooden models 
of the St. Gauden’s eagle—the 
ones with the “pants” as a much- 

disturbed artistic group in Washington, 
D. C., called them at the time that fa- 
mous artist made his coin designs about 
1907. They were just what was needed 
for book ends to stand on either side of 
a genuine bronze lamp on my desk. But 
how to make them look like metal? 

First, I made maple base blocks and 
fastened on 20-gauge aluminum book ex- 
tension plates, covered with brown pool- 
table felt. 

Bronze, weathered and polished by time 
and handling, is essentially deep walnut 
in tone, so a standard 4-o0z. water 
stain of this color was applied even- 
ly. This was allowed to dry three 
hours. Oil or spirit stains are not 
suitable for this work because suc- 
ceeding coatings would tend to dis- 
solve and lift the color. 

Next, the pieces were given a thin 


Althoughthey look 
exactly like much- 
handled and beau- 
tifully 
bronze, the book 
ends at right are 
really carved wood 


Below: Hold the 
book ends when 






pumice stone, and pads or blocks of felt 


and even coat of brushing lacquer ap- 
plied with a 1-in. soft bristle brush of 
the fitch or bear type. After drying hard, 
the entire surface was rubbed with a piece 
of cotton duck canvas in lieu of sand- 
paper. 

To see what antique bronze or copper 
looks like when exposed to the weather, 
look at the copper dome of your court- 
house or the copper flashing on some roof 
or store. The color is really a very light 
gray, shaded green over deep brown. Get 
a quarter-pint can of -jade green four-hour 
enamel and a similar can of white; then 
mix two parts of green with one part of 
white. A teaspoon or two will be ample. 
Use any brush or even a rag to apply this 


aged 





How to Finish 


BOOK 


and Similar 
Pieces of Craftwork 
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Small 


By 
RALPH G. WARING 


deeply into all portions, and use a clean, 
soft cloth to wipe off as much as you 
can, leaving about seventy-five percent of 
the brown exposed. 

In following this method, the head, 
wing shoulders, and other high-lighted 
portions were wiped clean; then the base 
was stippled with enough color from a 
crumpled rag pounce to give the desired 
effect, and the two pieces were set aside 
to dry. By using brushing lacquer first, 


then the color enamel, the latter can be 
wiped clean without cutting into the clear 
base lacquer: Enamel over varnish would 
not be successful. Shellac could, however, 
be used in place of lacquer, but would not 
(Continued on page 


be as durable. 111) 




















varnishing them 
so that all ex- 
posed surfaces 
may be coated 
without touching 
the wet varnish 













The maple veneer used on the 
curved profile of one set of 
book ends and ali the maple 
base pieces are bleached with 
a common chlorine antiseptic 












Pair of book ends designed to harmonize 
with furniture of Colonial style. They are 
veneered on the face with American walnut 
burl, on the back with an unfigured piece 
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YOU’LL BE WELL REPAID 


IF YOU BUILD THESE 


MAPLE LONG TABLE REFLECTS 
BEST COLONIAL WORK 


[IKE many other modern names for 
furniture in the antique style, the 
term “tavern” commonly applied 

to the table illustrated is not the one our 
forefathers used. Its style is of the years 
around 1690-1710, and in the inventories 
of the period it was variously known as a 
long table a joined table, or a standing 
table. Nowadays it finds a place in the 
library or small dining room 

The molding on the skirt is easily made 

by running the pieces through a circulai 
saw to the required depth at the different 
points, roughing out the large cove with 
1 gouge, and finishing with sandpaper. 
The outer faces of the skirts and stretch 
ers are set even with the outer faces of 
the legs. This is known as “‘flus’) construc 
tion” and is, and always has been, the 
mark of good joinery. Since the mortises 
in the legs meet and all of the hole should 
he filled, the ends of the tenons on the 
skirts and stretchers should be beveled 
as shown 

The two boards for the top should be 

matched along the inside edges and then 
doweled and glued. The buttertly keys 
should be cut somewhat thicker than th 
finished dimension so that they can be 


easily re moved during the process or fit 
ting. The edges should be slightly tap 
ered: then the outline should be scribed 
on the surface of the table at the joint 
and the recess cut with a sharp chisel 
making sure that it is undersize. The key 
should be titted by alternately shaving the 
sides of the hole and driving the key into 
it. When the key is finally home, it should 
be glued and clamped; and after the glue 
is dry, the excess material is planed off 
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Details of principal parts and joints and, at 
left, the flush construction of skirt and leg 


The method of cleating the ends of the 
top is peculiar to the tables that were 
made in Pennsylvania and is indicative of 
the finest construction. If it looks like too 
much work, the cleats can be fastened 
with dowels extending clear through and 
with their ends exposed. Because of the 

size of the table, the 





rae > top has been made loose 
PEGs ~& | ww so that it can be re- 
iy moved when the table 
? is taken through door- 
| > ways. 
i | = After the table has 


ts been. fyaished, all the 
) corner§ should be gone 
t over carefully (Contin- 
ued on page 110) 
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TALL FERN STAND HAS 
GRACEFUL LINES 


‘VEN if the best grade of cabinet wood 
is used, the cost of building this fern 
stand is slight. A pair of stands for each 
side of an archway were made and fin- 
ished completely in a working time of 
twenty hours. 

The legs may be cut out on the jig saw, 
filed, scraped, and sanded to outline. 
However, if a vertical spindle shaper is 
available, a straight cutter and a collar of 
the same diameter may be used with a 
template. The outline of the leg should 
be laid out on birch or maple and cut 
to shape to serve as the template. Leave 
about 14 in. between outlines for sawing 
and shaping. Four sharpened brads pro- 
jecting through the template will serve to 
hold the blank and form together when 
shaping. 

A 1'-in. radius should be run on the 
corners of the legs except where they fit 








Pieces of Furniture 


If a shaper is 
available, the 
legs are quick- 
ly made with 
template and 
rubbing collar 
as at the left. 
The stretchers, 
below, are half- 
lapped together 
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ime 
in the shelf and at the A 
top where they are = 
mortised for the short 
cross stretchers. The | 
stretchers, which are 1 
half-lapped at the cen- 
ter, are drilled and 


countersunk for screws 
into the top. Each pair of legs, after be- 
ing sanded, are glued to their stretcher by 
the mortise and tenon joints. 

The top is turned on the lathe and re- 
cessed for the plant container. The shelf 
is jig-sawed or band-sawed. 






































20 ¥, — ~ 16%" ~ 
€ SSS 
= . 
1 | \. 
+ ROUND 
o z 
~ bef2 
| o| |< ob 
Q o~ T 
> > ~ 
~ 
' 
2 q 
t 
‘ 
~- 
t 





ce | gga. 






DETAIL OF 
DRAWER 


1" SQUARES 
‘ean 














HOW LEG IS 
METHOD OF FASTENED TO BOTTOM 
ASSEMBLING CABINET OF CABINET FOOT 


The completed stand 
and, left, the working 
plans and shelf detail 





The parts should be scraped 
with a cabinet scraper and 
thoroughly sanded. Then screw 
them together for a trial as- 
sembly, mark the parts so that you will 
be able to put them together again in ex- 
actly the same way, and take apart for 
staining, filling, and varnishing. A water- 
proof varnish rubbed dull is recommend- 
ed.—DonaLp A. PRICE. 


| 
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SMALL CHEST SERVES AS BEDSIDE STAND 


HIS bedside chest is an ideal place 
for children to keep their clothing, 
or it may well be used as a night stand. 
The main parts of the chest are of ma- 
hogany; the drawer sides and backs, of 
yellow poplar; the drawer bottoms and 
the back panel, %-in. three-ply veneer. 
Make the two sides and the bottom 
first. The bottom is fastened to the sides 
with glue and 134-in. flathead Screws. 
Next dovetail in the two stringers for the 
top support. Make the facings for the 
front and back as shown and fasten them 
to the body of the cabinet with dowel 
pins and glue. 

The remainder of the construction is 
made clear in the drawings. The molding 
for the bottom may be purchased or made 
by hand. It should be a heavier molding 
than the handmade one used around the job. 

After the woodwork has been finished, 
sandpaper it very thoroughly and see that 
the surplus glue is removed. Stain, sand 
the surface lightly, and apply three coats 
of white shellac, rubbing between each 
coat with very fine steel wool (or use a 
varnish finish, if preferred). The inside of 
the drawers may be finished with a light 
stain.—W. L. Dorrance. 








TENNIS-NET TIGHTENER 
MADE AT LOW COST 


A SUBSTITUTE for an expensive reel for 
tightening a tennis net may be made from 
a piece of scrap iron such as half of a 
large strap hinge. It is bent and applied 
as shown above. The rope or cable that 
runs across the top of the net is passed 
over a pulley and fastened by means of 
a turnbuckle to the projecting arm of the 
tightener. The net can then be tightened 
merely by pressing the iron down with 
one’s foot To release the net at night, 
it is necessary only to kick the iron to 
one side.—JOHN J. CAMERON. 


OO many cooks do not spoil the 

broth in this instance because each 
may have an individual fire for prepar- 
ing a picnic luncheon. The outdoor 
stone fireplace illustrated really con- 
sists of four individual fireplaces, with 
one chimney providing a common draft. 

Small rocks and cement are used in 
the construction. Each 
fireplacesoccupies a space 
2 ft. square and 2 ft. 
high; the chimney, in 
center, is 2 ft. square 
and 6 ft. high. Bricks 
may be used instead. 


A large variety of de- 
signs for single outdoor 
fireplaces were given ina 
previous issue (P.S.M., 
June ’36, p. 57). 





ILLUMINATED BALLOONS FOR A GARDEN 


SMALL electric bulbs, if inserted in in- 
flated rubber balloons, form unique and 
colorful decorations to use for an evening 
garden party. The most convenient type 
of lamp for this purpose is one originally 
designed for use as radio pilot lights, but 
more recently put up in sets of tiny 


















A garden decorated 
with gayly colored 
ball s, eacl con- 
taining an_ electric 


Christmas candle of 
ht 


type shown at right 


candles for Christmas-tree decorations, as 
shown in one of the photographs below. 
The lamps are rated at 14 volts and are 
used in a series of eight on ordinary 110- 
volt house current. 

Each Christmas-tree candle is placed in 
a test tube, which is then corked and in- 
serted as shown into an_ inflated 
balloon. This may be done more 
easily if a little talcum powder is 
applied just inside the neck of the 
balloon. 

The neck is so small that it must 
be stretched considerably to enable 
the test tube to enter, but this is an 
advantage because the tension in- 
sures an air-tight fit. There will be 
no leakage, and neither string nor 
a rubber band is necessary to seal 
the balloon.—A. J. VIKEN. 


FOUR PICNIC FIREPLACES IN ONE UNIT 











When picnic grounds are 
shared by several families, 
a combined fireplace may 
be built at a considerable 
saving. This one can be 
used by four cooks at once 


SMALL SPRINGS HANDLED 
WITH CROCHET HOOK 


SMALL steel crochet hooks, which serve 
many a model maker as drills, rigging 
tools, and the like, can be put to other 
uses. One of the hooks, if heated and 
bent to a convenient shape as shown at 
the left, makes a convenient tool for dis- 
connecting and replacing small coil springs. 
The hook at the extreme end catches and 
holds the end of the spring securely as it 
is slipped over a hook or into a slot.—F.B. 





Distinctive necker- 
chief ring made by 
sawing the ends off 
a large black walnut 
and working the in- 
terior shell to shape 
with a small gouge 
‘ and a rat-tail file 
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NECKERCHIEF RING CUT 
FROM A BLACK WALNUT 


A Boy Scovut’s neckerchief ring may 
be made from a large black walnut. Saw 
off the ends to leave the middle section 
about 34 in. thick. Then pick the meat 
out of this section and work the interior 
shell to shape with a small gouge and a 
rat-tail file. Smooth the cut exterior sur- 
faces with a file and sandpaper, and finish 
the ring with varnish or shellac, or leave 
it unfinished.—F. W. KUHLMANN, Jr. 
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‘Twisted Wire 


Fkorms Unique 


Smokers’ Accessories 


The pipe holder below is made 
of two pieces of twisted half- 
At the left is a 
pipe reamer to match, of square 
wire, part twisted, part plain 


round wire. 
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By KENNETH MURRAY 


FTER shaping brass wire by passing 
it through a drawplate and twist- 
ing it for ornamental effects, as 
described last month (P.S.M., 

Apr. °37), you can form it into innumer- 
able attractive and practical articles, such 
as the smokers’ accessories illustrated. 

In assembling, ordinary soft solder is 
used, and the joints coated with a film of 
brass to hide the solder. 

The nest of ash trays is fitted with four 
five-cent chromium-plated trays of about 
t-in. diameter. 

Loosely twist a piece of fairly heavy 
square wire and form it into a ring hav- 
ing the same diameter as the trays. At 
opposite points, file a shallow notch into 
which the ends of the wire used for the 
frame, or handle, can be soldered. A file 
is laid across the side of the ring to prevent 
the heat from traveling to the other sol- 
dered joints and loosening them. The 
handle consists of two long pieces of 
square wire, twisted separately and then 
twisted together. 

The 3¢-in. ball-bearing feet are best 
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soldered to small rings formed of 
square wire. The tray supports are 
also of square wire formed into 
crescents, with the ends of each 
bent into loops. 

All wire should be well buffed on 
a muslin wheel (or by hand with a 
pad and polishing paste) before as- 
sembling. However, if you have a 
small hand power tool, it can be 
used, with a felt wheel, to touch up 
parts of the completed project. 

The individual ash trays can be 
further embellished with a length of 
small twisted square wire soldered 
around the edge of each. The Scot- 
tie outlined in fine round wire on 
each is advanced work. The wire 
was first shaped with long-nosed 
pliers, following a pattern on pa- 
per; it was then well tinned with 
solder, clamped to the tray, and the 
tray was heated to the melting point 
of the solder. 

If you wish to serve cig- 
arettes in a novel manner, 
keep several brands together 
with “cigends,” as shown. 
Make the clip from heavy 
twisted square wire, with an 
ornamental wire panel at 
one end. This particular de- 
(Continued on page 114) 








SEAT FOR ENDS OF 
VERTICAL WIRES 
FILED IN WIRE 





When soldering joints like that 
above, file a depression in one 
part to take the end of the other. 
Right: A wire ring makes a strong 
seat into which to solder a ball 
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BALL BEARING 
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Designed like minia- 
ture book ends, the 
holder at top gives a 
choice of four brands 
of cigarettes. The 
crescent-shaped bits 
of square wire are 
soldered together to 
form the decoration 


Nest for metal ash 
trays, which are kept 
neatly together by the 
twisted wire container 










In constructing the ash-tray holder, the simplest way to 
attach the tray brackets is to hold the handle upside down 
between two suitable supports, in this case cardboard boxes 
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Amber Glass Vanes Serve as Shade for Lamp 








“LASS vanes set like the sails of a 

horizontal windmill form the 
shade of this unique lamp. Polished black 
wood and textured amber glass lend beautv 
to the dignified modern design. 

The 21 by 611/16 in. glass strips, cut 
to s1Ze, should cost about ten cents « ich 
Grinding the edges and one end of each will 
probably cost twenty cents more, but they 
can be quickly ground at home. In prep- 
tration for grinding, look the strips over 


ind lay them down on the bench in order 


with the straightest edges to the left and 
the rough side up. Then clamp one light 
ly ina vise, straight side up, using a pro- 


tective pad of felt or several thickness ot 


Bre ik ott the 


cloth to prevent bre ikage 
the upper end with pliers, re 


t 
corners ot 


| 

membering that the radius of curvature 
ifter grinding, is about in. Set a can ol 
water near at hand, dip into it an ordinary 
flat, coarse-grained oilstone, and rub it 
firmly over the glass edge, using a sweep 

r "| ? , * 
ing, elliptical motion. It is surprising how 


quickly the lumps are smoothed off and 
the edges brought to a uniform dull su 
race Give a few strokes along the cor 
ners to chamfer them a little. When the 
edge is done, hone the other edge near the 
upper end, which is the only inner-edge 
part that can be seen after assembly; and 
finally do the end, rocking the = stone 
round the corners to bring them to shape 
The base may be turned from a singk 
piece of hardwood or pine; but it is be 
ter, to prevent warping, to build it of three 
thicknesses. Turn the lower section of the 
base on a faceplate, bore the 1-in. center 
hole Ss ind gl iss-smooth nd remove lurn 
the upper part of the base in the same 


WICKS KEEP PLANTS WATERED 


To INSURE your potted plants’ getting 


enough water while vou are away from 
home for any extended period, try th 
littie stunt illustrated at the right. Place 


pail of water on a box behind and a lit 
tle above the plants. Cut strips of cotton 


Going to build a ship model? 
You can save time by using 
one of our kits (see page 20). 





enough to reach from the bot 


into the slots cut 
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drill 


glass slots 


available, a twist 


If a re 


will serve for 


uter is not 
roughing out the 


way, but before boring it, mark two cir- 
cles with pencil, one 3 in. in diameter, the 
other 5 in., and lay off four diameters at 
angles of 45 deg. with each other. 

In laying out the glass mortises, note 
that the inner sides are tangent to the 3- 
in. inner circle and extend 4% in. beyond 
the diameter. The mortises can be routed 


out with a drill press, using an ordinary 
twist drill. To glue the base sections to- 
ge ther, aline the center holes 


Turn the upper ring from five-ply hard- 
wood. Mark it for notching by laying it 
on the base and marking the edges with a 
pencil. Turn over, connect the points, saw 
the notch sides, and chisel to a depth of 

; in. To make sure that it will be en- 
gaged with the for which it is 
notched, make an awl punch between two 
of the notches on the underside, and mark 
the base to correspond. 


go] ses 
be hc 


flannel 3 in. wide and long 
tom of the inside of the pail 
to the plants. Fasten a small 
weight to each end of each 
strip to hold it firmly in 
place. These wicks will carry 
enough moisture to the plants 
to keep them alive as long as 
the large supply of water in 
the central reservoir holds 
out.—GeEorGE L. GILBERT. 


The completed lamp and, below,how the 
strips of glass are tapped very gently 
for them in the base 


| ee 






Black brushing lacquer is 
an excellent finish. Rub 
down the next to the last 
coat with split waterproof 
No. 6/0 sandpaper and wa- 
ter. Apply another coat, let 
it dry overnight, and rub it 








down with pumice stone 
and water. 
Before assembling the 


lamp, screw to the base a 
porcelain cleat socket to 
which the ends of the lamp 
cord have been connected 
by bringing them through 
the screw plate holes from 
underneath. Give it a coat 
of black lacquer. 

Now press the glass strips 
into the mortises. Tap the 
ends with a light hammer 
cushioned bya wooden block. 

Coat the upper ring slots 
with lacquer before putting 
it in place, and after drying, scrape off 
any squeezed-out paint. Take care to 
align the edges of the strips so that all 
will be parallel and vertical. 

A light globe of the lantern-chimney 
type is best for this lamp. 

If a polished-metal finish is desired, the 
base and top ring can be coated with metal 
at any plating works, but better results 
are obtained if aluminum or brass cast- 
ings are made with the wood parts serving 
as patterns. 
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Side and top assembly views. The base is 


made 


first, and the top ring marked from it 
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| Watch Your Cellar Wiring 


lt must be properly 
maintained to 
hazards ... Approved methods 
of adding new lights and outlets 






















T IS a good plan to make an occa- 
sional check on the safety of the 


wiring in your cellar. With open 
floor timbers, the wiring is usually 
exposed to view, and it may become dam- 
ged in a number of ways. I have seen 
BX cable stretched across the bottoms of 
timbers and lumber stored up in the bays 
with nothing holding up the weight but 
the armored cable. It is not likely you 
vould permit a hazard like this in your 
home, but many other faults may exist. 
Should you desire an extension of the 
wiring to an additional light or perhaps 
to a base outlet for the room above, nev- 
r attempt to do a “cord” job of it. If 
he wiring was done originally in armored 
ible, use the same material; and this is 
ilso true of rigid conduit or any other ap- 
proved method of wiring. Next, use the 
correct fittings that the Underwriters ap- 
prove for the purpose. If you are in 
loubt about any of the details, consult 
your local wire inspector before you 
start the work, get an official permit is- 
sued, which will start the job off right, 
ind have the work inspect- 
d when you finish. 
3efore adding a single 
ew outlet to an existing 
ircuit, the present load on 
hat circuit should be 
hecked. This is done by 
oosening the fuses in that 
ircuit and counting up 
the number of outlets that 
do not light. On an ordi- 
lary branch circuit, ex- 
ept under a few special 
onditions, the National 
Electrical Code makes a 
imit of twelve outlets. If 
the proposed a“ citions 
would cause this limit to 
ve exceeded, it then be- 
omes necessary to run a 
pecial circuit from a new 
ut-out block in the fuse 
cabinet to the new work. 
Let us take as an exam- 


In circle: 
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No threads are needed for 
the tubing, and a box connector is 
tightened with only a wrench. Below: 
Two wrenches are used for a coupling 


and 







SAFE WORK 


A modern two- 
family meter 
board with new 
type socket me- 
ters, switches, 
and fuse cabi- 
nets. The cir- 
cuits run in BX 





ple a case in which new lights, perhaps 
of the modern luminous tube type, have 
been installed in the bathroom, and BX 
cable has been dropped from the outlet 
boxes in the wall to the cellar. What is 
necessary to complete the wiring? 

The ends of the cable are connected to 
a 3-in. junction box as shown below. From 
this box a line is run to the fuse cabi- 
net on the meter board. According to 
the Code, the line could be continued on 
in armored cable if the cellar is dry. In 
some cities, however, local regulations call 
for rigid conduit in all cellars, as was the 
case here. For this purpose a new ma- 


terial will be found excellent and easy to 
thin-wall 


install. It is known as tub- 
ing. It requires no 
threads, and one view 
shows how a_ box 
connector is tight- 
ened with only a 
wrench. This line 
was made a new cCir- 
cuit because the cel- 
lar circuit, when 





By HAROLD P. STRAND 


















installed 
avoid fire 





checked as previously described, was 
found to contain eleven outlets already. 
We could not add two new outlets and 
keep within the limit prescribed. 

If a bend or offset is required in the 
tubing, special benders are used by elec- 
tricians, and an illustration shows how 
one is operated. A grooved quadrant fits 
over the tube as it is bent and prevents it 
from spreading at the bend. If such a 
tool is not available and cannot be bor- 
rowed, the home worker will have to im- 
provise a jig to serve the same purpose. 

Tubing is very easy to cut with a 
sharp, fine-tooth hack saw. Be sure after 
each cut to remove the sharp burr from 
the inside edge with a reamer, so the 
wires will not be damaged when they 
are later pulled in. 

This thin-wall material comes in 10-ft. 
lengths and in sizes similar to pipe up to 
2 in. in diameter. Special couplings are 
provided with two clamping nuts that 
compress split rings tightly on the tub- 
ing and effect a tight joint. Two wrenches 
are used to tighten a coupling. Pipe 
straps of a size to fit the tube are used 
at reasonable intervals to secure it to the 
timbers. 

If some new cellar lights are needed, 
it is a good time to include 


them in this new run or 
circuit, or perhaps some 
(Continued on page 101) 














The tubing is easily bent, either with this 
special tool or by any method that will 
prevent it from collapsing in the process 
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PriseWiming Tdeas to Help You 


all-steel frame... A hitch from sunk materials 


a4 


An economical d¢ 


contest, 
the 
framework won a prize of 


$100 for George M. Clark 


1iler 


In our tr 


a method of welding 


ay Lo make an 





BUTT WELD 


5"« 134'« Ye'c 
4929 PONTIAC FRAME 


ae 2 


¥_ PLYWOOD FLOOR PANELS. 
EXPOSED SURFACES ARE 
COVERED WITH LINOLEUM 


ONSTRUCTIONAL 
details for building 
an all-welded steel 
trailer frame with 
stock materials, which can be 
used with a light towing car, 
won first prize in our recent 
trailer contest (see P.S.M., 
Jan. °37. p. 91). George M. 
Clark, the designer, estimates 
that the complete trailer 
streamlined in the modern 
mode and weighing about 
1,000 pounds—costs less than 
$150 to make. 

Hundreds of entries were 
submitted and they contained 
so many excellent ideas that 
the judges awarded two ex- 
tra prizes (a total of seven- 
teen prizes) and gave honora- 
ble mention to five other con- 
testants. The entries fell in- 
to three main divisions: chas- 
sis, body, and fittings. The 
first classification is reviewed 


—Tsaety Ti 
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Floor-Framing Plan 
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FRONT- SPRING 
HANGER 


13'- 0" 


Right Side 


here; the other two will be discussed later. 

Only a limited number of tools are 
needed to cut and fit together all the pieces 
of Mr. Clark’s trailer. The hiring of a 
mechanic to do the welding is included in 
his estimate, which will be less if the build- 
er can do it himself. The list of materials 
and approximate weight and cost will be 
found on page 110. 

Obtain the following from your local 
wrecking yard: axle, wheels, springs and 
hangers, snubbers; two frame side rails 5 
in. deep with a straight section of 6 ft. 
4 in.; door lock; two dome, two parking, 
and two tail lights; seven wind-shield 
hinges of the “piano type,” and an alum- 
inum threshold. Lengthen the axle 6 in. 
and weld the spindle bodies to the axle to 
eliminate any possibility of loose connec- 
tions. Snubbers are desirable and may be 
obtained from the rear of any light car. 
Model-T Ford brake bands make good re- 
placement straps. 

Assemble floor framing and running 
gear complete as shown. Bend angles for 
side and roof framing to a 3-ft. radius. 
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ret: 















































6-4 
Front View 
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Build a Better ‘Irailer 


... Low-cost axle... Installing vacuum brakes... Monowheel for light duty 


[This can be done in an angle roll, in a 
blacksmith’s plate roll, or the metal may 
be forged and hammered to shape over 
the open side of a short 8-in. channel. 
Next bolt the 3/16-in. pressed composi- 
tion wood or other suitable roof and sid- 
ing material every 6 in. as indicated. The 
siding goes back of the 114-in. curved an- 
gles and outside the floor frame to give a 
weatherproof joint. Lay the roof on top 
of the angles and carry it down to the T- 
irons below the front and rear windows, 
using pitch to seal the joints. 

In framing the windows, place the T’s 
with the legs out, which provides a prac- 
tical weatherproof joint with the siding. 
A hood can easily be placed over each 
window. Use desk slides for operating 
the windows from the inside, and install 
sponge-rubber weather strips as shown. 
Screens with sheet metal frames can be 
mounted inside. 

Treat the 34-in. plywood flooring with 
hot linseed oil and then paint before bolt- 
ing in place. Insulation is shown under 6 
ft. of the roof but the builder can work 


Section Though 


Front Wall 


out a way of covering 
the walls also if he pre- 
fers. Interior details 
are left to the discre- 
tion of the builder, only 
a suggested floor plan 
being given. 

Make the fenders of 
No. 22 gauge galva- 
nized iron, all seams 
lapped, or riveted and 
soldered. 

A trailer hitch which 
can be made from parts 
of an old model-T Ford 
won a prize for Robert 
Leininger. To build it, 
cut one complete member of the frame 
from the rest of the frame and remove 
all loose parts. Cut V-notches in: the 
flanges as illustrated and bend to provide 
a flat face for a model-A radius-rod socket 
assembly, giving the necessary drop from 
the car hitch to the trailer frame. 

Cut two more notches in the flanges on 
both sides at points representing the width 
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This homemade monowheel by Carroll E. Bradberry was awarded 
fifth prize. Drawings and description are given on the next page 


of the trailer frame. Theft bend it again 
to straighten out the two frame members, 
and bolt in place. Peen a recess ‘into the 
front face to provide a space for the 
socket. Machine a ball from a piece of 
axle steel and thread for a 34-in. nut. 
Place the ball in the rubber shock ab- 





The drawings at left and on the 
opposite page were submitted by 
Mr. Clark to illustrate in detail 
the application of fully welded 
construction in a typical trailer 
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sorber; then put it into the socket and 
bolt on the front face. Weld all cuts in 
the frame and insert a brace as shown. 

Donald G. Staebler won two prizes with 
his ideas for an economical homemade 
drop axle and power-brake hook-up. To 
make the axle, obtain Chevrolet wheels, 
hubs, spindles, and also brakes, if desired, 
from a wrecking yard. Any parts from 
1928 to 1933 may be used. Saw off the 
kingbolt boss at the top of the spindle 
flange to give a flat surface against which 
is bolted a 5 by %-in. cold-rolled steel 
plate. If brakes are used, it may be nec- 
essary to shim up slightly between the 
plate and the flange with washers. 

Get a piece of 1%-in. steel tubing or 
solid steel to use as an axle. The length 
will depend upon the tread desired. Make 
a collar which can be shrunk on the shaft 
and bolted to the plate with six cap screws. 
Weld to axle shaft. A spring pad may be 
made from a piece of steel 3 by 4 by % 
in., riveted and welded to the shaft. It 
work is accurate, wheels will be aligned. 

In order to make the power brakes, ob- 
tain a vacuum cylinder of the type used 
on the automatic clutch attachment of the 
1933 Plymouth. Remove the valve and 
the pendulum controlling the relief valve. 
Make a cap out of 1 by %-in. strap 
steel to fit the flanges on both the valve 
and cylinder where they were separated. 
Drill and tap both for '%4-in. pipe, and 
screw in place with gaskets between; then 
screw in 3-in. copper-tubing fittings. 
Solder a copper mesh over the 
relief-valve opening in rear of cylinder. 

Fasten the cylinder to the frame of the 
trailer on a pivot bolt as shown. Arrange 
the levers te give the cylinder as much lev- 
erage as possible. Fasten valve to steering 
column below the floor boards and con- 
nect the valve plunger to a choke or simi- 
lar control placed near the steering wheel 
Connect a rubber hose to the valve and 
run it to the intake manifold. Appropri 
ate fittings can be obtained to connect to 
the wind-shield wiper outlet. Connect 
the flange fitting to 3g-in. copper tubing 


screen 


VODEL T FRAME MEMBER 


RECESS PEENED TO 
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Trailer hitch by Robert Leininger. At right 
is a diagram of the power brake submitted by 
Donald G. Staebler. The equalizer prevents 
locking one brake, and the pull-back spring 
helps release the brakes when vacuum is off 
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Details of the monowheel made by Mr. Bradberry, and a bottom view of trailer 
box showing how wheel is mounted and kept from swiveling when not being towed 


which runs to the rear, and connect with 
the trailer by means of rubber hose. 

An inexpensive monowheel trailer, which 
is handy for short camping trips or cart- 
ing luggage, won fifth prize for Carroll 
E. Bradberry. In constructing this type 
of trailer, first decide upon the wheel— 
a 14- or 16-in. wheel is about right. Do 
not select a tire that does not need a tube 
because it will not give good results when 
towed at speeds above 40 m.p.h. 

Two old Overland cantilever springs, or 
any other similar springs, are used for 
the fork. Enlarge the eyes for the axle, 
which may be a large machine bolt 34 in. 
in diameter. Connect the heavy ends of 


the springs with a steel bar 3% by 10 by 





= PAD 
WELDED ON 
AND PINNED 






Y% in. The length will vary slightly de- 
pending upon the size of the wheel. Weld 
a wedge-shaped steel block to the center 
of the bar as shown. The angle marked 
x is determined by the height of the bump- 
er of the towing car. Arrange the trailer 
so it will be slightly lower in front when 
connected to the bumper to allow for take- 
up in the springs. Weld a model-T Ford 
front spindle in position on the block as 
shown, taking care to get it straight. 
The box can be made as desired. In the 
sketch the model-T front wheel hub is 
shown bolted in center of box, but it is bet- 
ter to place it a trifle to the rear to help 
avoid bucking. The outside flange of 
wheel rests on the floor. Cover exposed 
end of spindle with large 
hub cap. To keep wheel 
from turning when trail- 
er is disconnected, ar- 
range for a %-in. round 
steel rod to be pushed 
into the hole in_ the 


CHEVROLET 
SPINDLE 





spindle running length- 
wise with the trailer. 
Secure one end of rod 
between two blocks 


fastened to one of the 
cross members. Remove 
rod before towing the 
trailer. 





SHRUNK ON 
AND WELDED 








(To Be ConTINUED) 


Mr. Staebler’s method of constructing an economical drop axle 
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GUILD Craftsman 
Wins Acclaim 


WITH FINGERPRINT CAMERA 


with 


Members of Spokane club build equipment for the blind, 


and other home workshop clubs report special activities 


VEN as far away as the Philippine 
Islands, the activities of National 
Homeworkshop Guild clubs are 
becoming news. Narciso Reyes, 

of Dujua’s Homeworkshop and Hobby 
Club, Manila, P. I., has been commended 
highly by police officials, the local press, 
ind photographic clubs for a practical 
fingerprint and document camera he re- 
ently devised. It can be used for general 
reproduction work and because it weighs 
only six pounds is carried very easily. 
There are eight members in the club, and 


each has his own workshop or laboratory. 

The Inland Homeworkshop Club of 
Spokane, Wash., recently made _ tables 
and other equipment for an industrial 
center established for the blind by the 
Central Lions Club. The Inland Club is 
one of the most active in the Northwest, 
and members let nothing interfere with 
their meeting nights. 

Having participated in previous annual 
hobby shows in Buffalo, N. Y., the Bison 
Homeworkshop Guild plans to sponsor 
this year’s event and also to conduct a 





Narciso Reyes, of the Guild club in Manila, P. I., 
his fingerprint camera. Left: President and 
secretary of the Brockton (Mass.) Homecraft Club 


more extensive toy project for next Christ- 
mas. Last year, 250 toys were designed, 
made, and wrapped by the members; then 
delivered without any outside help to 
eighty families. 

Historical hand tools are being collected 
by the Rockford (I/1.) Homecraft Club 
to be placed in a large display case planned 
by L. T. Ryder, F. C. Burritt, and R. G 
Alcock. The club has decided to purchase 
additional machinery and tools for its 
workshop with the $100 won for the best 
civic project entered in the Guild’s 1935 
exhibition. A committee has been ap- 
pointed to plan a pancake supper. 

“Ladies Night” was recently held by 
the Oklahoma (Continued on page 98) 
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WHY DON'T YOU, TOO, GET INTO THE GUILD? 


LANS for making various 

projects, book reviews, lists 
of cooperating manufacturers, 
letailed instructions for con- 
lucting meetings, and a wealth 
{ other material are mailed 
ree each month to secretaries 
‘§ home workshop clubs affili- 
ted with the National Homeworkshop 
Guild. Why put off any longer organizing 
. club so that you and your friends can 
njoy these benefits? 

The Guild is a noncommercial, nonprofit 
rganization formed for the promotion of 
he home workshop hobby. It is anxious 
to have a club organized in every part of 
the United States and Canada, and will 
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be glad to help you start a club 
in your neighborhood. The 
minimum age for membership 
is sixteen years old. Clubs must 
have at least five members and 
must agree to hold not less than 
ten regular meetings a year and 
to abide by the Guild’s simple 
rules. There is no charge for any of its 
services or for the annual affiliate card pro- 
vided for each member. 

Fill out the attached coupon, or write 
a letter to the National Homeworkshop 
Guild stating that you would like to get a 
group under way, and full particulars will 
be sent at once. Be sure to inclose a 
large, self-addressed, stamped envelope. 





See 8 8 8 8 ER OE UG UU UG 


National Homeworkshop Guild 
347 Fourth Avenue, New York 

Please send me immediately full informa 
tion on how I can organize a home workshop 
club in my community and receive the many 
free benefits of the Guild. Inclose your spe 
cial bulletin telling where to meet, how to 
conduct meetings, how to obtain publicity, 
and how to draft a model constitution and 
by-laws. I am inclosing a large (legal size) 
envelope, self-addressed and bearing a three- 
cent stamp, for your use in sending this lit- 
erature. 


Pe NIE: sccoidcisnaasibadendanndueess 
PE sic dsksniesSintisapeniaxteshokaidiessiuces 
hoy caine SitAse..: 


(Please print very clearly) 















With battens as 
shown, all planks 
can be made from 
6-in. wide boards. 
Right: The boat 
is turned right 
side up before the 
upper side planks 
are added. Below: 
Fitting last bot- 
tom plank onchine 























BOTTOM PLANKING 
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HAVE YOU SEEN OUR BLUEPRINT LIST? YOU WILL FIND IT ON PAGE 112 
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PLANKING 


C055 Section 
at Transom 















EFORE starting to plank our new 
high-speed sport runabout (P.S.M., 
April ’37, p. 77), cut small notches 
for a waterway on both sides of 

the keel and check the entire framework. 

Fit all planks so the seams are exactly 
centered over the battens. First clamp 
them in place, mark from the inside along 
the battens, then add half the batten 
width to each side of the plank. A 
pencil compass helps in fitting. 

Leave the planks below the water 
line open about 1/16 in, for swell- 
ing. Make the third plank out from 
each side of the keel in iwo pieces 
to get a straight enough grain. At 
these joints use butt blocks as 
thick as the battens. After first 
three bottom planks on each side 
are in place, put on the lower side 
planks and dress them down. The 
last two bottom planks merely lap 
over them, 

Just before screwing down each 
plank, coat with marine glue all 
joints that must be waterproof; 
then lay on a strip of cotton flan- 
nelette, and apply glue to the cloth. 
To fasten a plank, first clamp it, 
then drill for the screws with a 
depth stop on the drill, and coun- 
tersink enough to allow for cov- 
ering with putty or seam compo- 
sition. Screws may be left flush 
on sides and deck if the boat is to 
have a natural finish. Some planks 
will have to be steamed by the 
boiling-water method described 
last month. 

Use flathead brass or galvanized 
screws as follows: (1) Into transom 
frame and stem, %-in. No. 6, 
spaced not more than 1 in.; (2) 
into keel, chines, inner chines, 
frames, and all framework behind 
transom, 7%-in. No. 6, about 1% 
in. apart; (3) into battens, 34-in. 
No. 6, spaced about 1% in. (ex- 





















cept at bends, 7g-in. screws may 
be substituted). 

Before applying top side planks, 
set boat right side up on horses, 
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By 
Willard Crandall 


FROM A DESIGN BY 


Bruce N. Crandall 





The decking is laid in 3-in. widths. Note how 
the bottom planks are cut 4 in. back of transom 


temporarily removing the deck frames. Fit 
the breasthook and screw through battens 
with 114-in. No. 7 screws. 

True up deck beams, bevel battens and 
planking along sheer, and bevel top of tran- 
som and transom frame. Put in the seat-back 
frame at any angle desired, fastening it at 
each side to small cleats screwed to the top 
battens. Apply coaming as shown; it is 
notched through seat back and frame No. 6 
and fastened to transom frame and No, 3 
with cleats. Use 1%4-in. No. 7 screws. Brace 
oaming to motor blocks with small angle 
irons fastened with 1'%4-in. No. 10 machine 
screws. 

Notch the single deck batten into breast- 
hook and frames, and fasten with 114-in. No. 
7 screws. Paint the entire inside. 

Lay the decking in 3-in. widths, most of 
which can be made by sawing a 6-in. plank 
in half. Paint each deck plank underneath 
ind screw to breasthook, frames, transom 
frame, and sheer batten with 34-in. No. 6 
screws without using glue or flannelette. 

Floor boards and steering-wheel brace are 
made from left-over frame material, and the 
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How to Add the PLANKING to Our New 
HIGH-SPEED 


seat from planking. The steering 
wheel should be on the right side be- 
cause the torque of most motors 
makes the boat tend to lean toward 
the left. 

Sand the entire hull well. After 
the priming coat is on, cover all 
screws with putty, plastic composi- 
tion wood, or seam composition. Ap- 
ply at least two coats of marine enam- 
el or spar varnish, or use two coats of 
flat paint and cover with one coat of 
spar varnish. To obtain a natural ma- 
hogany finish, apply either mahogany 
filler or mahogany stain and cover 
screw heads with mahogany-colored 
seam composition. 

For the water line, set the boat level 
on an even floor and then mark all 
the way round the hull 4 in. 
up from the floor. Sheer and 
fender moldins should be 4- 







— 










in. half-round hardwood screwed to the 
battens with 11%4-in. No. 6 or 7 oval-head 
brass screws. A strip of 3¢-in. half-oval 
brass, aluminum, or galvanized iron pro- 
tects the stem. A fin about 2'4-in. deep 
by 6 in. long or larger is necessary if a 
motor of over 4 h.p. is used. Bolt it to 
keel just aft of frame No, 3. 

The steering outfit may be hooked up 
with the tiller line or cable running through 
cockpit or holes in top of transom, 













The steering out- 
fit is hooked up 
with two pulleys 
attached to coam- 
ing. For greatest 
speed, the transom 
should be as high 
as motor permits 




















BERRY BOXES ASSEMBLED 
WITH PAPER STAPLER 


MANy small berry growers buy knocked- 
lown boxes of the square type and assem- 
ble them as required, usually with small 
tacks supplied for the purpose. This is 
slow, tedious work, and does not result 
in as strong boxes as might be desired. A 
much better way, in the absence of a spe- 
cial stapling machine, is to mount an or- 
linary office stapler on a wooden support 
is shown below By holding the box with 
me hand and hitting the hinged arm on 
top of the stapler with the other, the 
staples may easily be made to pierce the 
thin wooden stock.—EMIL PEARSON. 





MAKING GARDEN TOADSTOOLS FROM CONCRETE 


| D ewe IRATIVE artificial toadstools may 
be made at trifling cost. Model just 
the top of a toadstool, a little larger than 
a real one, from a handful of modeling 
clay. Set this on a board, flat side down. 
Build a bottomless box or fence of thin 
wood and set it over the model. Paint 
the model lightly with clean motor oil. 
Into an old dish pour about enough 
water to equal the capacity of the wooden 
box, and. sti plaster of Paris into the 
water until it begins to thicken. Pour the 
mass carefully over the model and fill the 


Toadstools, finished and unfinished. The 
undersurface is painted a yellowish pink 
with a mixture of chrome yellow and red; 
the top and stem, a toadstool brown with 
white tinted with a little burnt umber 


i 
» 


i \ | i 








NOVEL WAY TO SCREEN CASEMENTS 


CASEMENT windows that swing outward 
and do not have the modern type of 
geared opening and closing device some- 
times offer problems in screening them. 
In the case illustrated, the difficulty was 
increased because there are plant shelves 
across the windows, making it impossible 
to hinge the entire screen. 

Frames were built to fill all but 1 ft. 


box until level with the top. Let the 
plaster set for half an hour. Then turn 
the box over, pick out the model, open a 
corner of the box, and remove the mold. 

When several molds have been made and 
dried, coat the top and inside evenly with 
shellac. It is also necessary before each 
cast is made to oil the cavity. The mix- 
ture for the toadstools is one part white 
sand, one part white Portland cement, and 
one part unslaked finishing lime. Mix 
with water to a fairly thick consistency 
and fill each of the molds level. 





at the bottom of the windows, and these 
were fixed permanently in place. Small 
frames were then made to fit the remain- 
ing spaces at the bottom and were hinged 
to the lower rails of the large screens. A 
small glass knob and a spring catch of the 
barrel type were placed on the lower sec- 
tion of each screen so it can be raised 
when necessary. —H. O. BUMANN. 









BOTTOMLESS 
WOODEN BOX 
4x 2" HIGH x 


© SQUARE \ 


PLASTER 
PARIS 


To prepare the mold, plaster of Paris is 
poured over a clay model of a toadstool top 


Make the stems from pipe of the nomi- 
nal %-in. size (about 34 in. in outside 
diameter). When the cement mixture has 
set a little, stand the stems up in the cen- 
ter of the toadstools and use a putty 
knife to work around the underside, cut- 
ting ribs in wagon-spoke style. Let stand 
until the cement is hard; then pick the 
toadstools out of the molds. 

Shape by hand or mold a little mound 
of ordinary cement just wet enough to 
hold together, and press the lower end of 
the stem into the center of this. Rest the 
top against a brick or other support to 
hold the toadstool upright until dry. Let 
the pieces season in a damp place for at 
least a week.—Dick HUTCHINSON. 
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FINISH THE Deck Work 


ON OUR MODEL OF THE BRIG 


eNMaleh Adhel 




























By Capt. 
EK. Armitage 
McCann 


The 1/16-in. thick deck is made in two halves to simplify the task of 
fitting it accurately. The plank seams are marked with a hard pencil 





Bow view showing catheads, 


2m —_ *1oae ee :? ee bowsprit bitts, windlass, for- 
HOSE who are building our new nels should be nailed wand heeill, Ghnselinn Gitte, and 


ship model, the brig Malek Ad- through to the water- topsail sheet bitts and fife 
hel of New York, should now ways. rails at mast. Right: The 
be well along with the hull if Merchant ships as ‘Udder and lettering at stern 
they have followed the instructions given a rule have no inner 
in the two previous articles of this series lining to their bulwarks so a covering board 
(P.S.M., Mar. ’37, p. 77, and Apr., p. 92). is needed to cover the space between the wa- 

Outside the cheek knees previously de- terways and the bulwark planking. This is a 
scribed are the trail boards. These extend _ strip, cut to shape at the bows and bent in 
from the beak end to abaft the hawse elsewhere, a scant 1/16 in. thick by % in. 
holes and lie against the cheek knees. Not _ wide. It has to be notched to fit closely around 
more than 1/16 in. thick, they are cut the timberheads. 
and bent into position. The cheek knees The deck planks should be from 1/12 to 1/10 
are tricky to make, so some builders may in. wide by about 1/16 in. thick. They can 
prefer to fix the trail boards first and fill be laid plank by plank, but this seems a lot of 
in behind with plastic material. unnecessary work. I found it easier and neat- 

The hawse holes for the anchor cables er to lay the deck with two pieces of light- 
are % in. round. They pass up through colored wood, or (Continued on page 106) 
the trail boards and through the deck at 
an angle (see the deck plan on page 78, 
March issue). 

The rudder is of the plug-stock type, as 
shown. It is fitted with four sets of gud- 
geons and pintles in the usual manner. 
Note that the sternpost has to be cut in- 
to at the top to allow the rudder trunk 
(hole) to be set with its center in line 
with the edge of the sternpost. The rud- 
der trunk cuts through the edge of the 
waterway, so a small piece similar to the 
‘ latter should be nailed down to surround 
the hole completely. The top of the rud- 
der stock is cut square for the tiller and 
extends 34 in. above the deck. 

The channels, to spread the rigging, 
are a full % in. thick at the hull, taper- 
ing to almost half that, with the upper 
surfaces level. Notches are cut in their 
edges to take the deadeye straps. The 
two eyebolts on the channels should be 


Side heuw 
of Fife Raul 
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placed before fixing the channels and Detail of Channel Main Hatch and oat 
their ends turned up underneath because Sketch to make clear the arrangement of trailboards and headrails; a channel, showing how it 






they have to bear a strain. The chan- must be slotted for the deadeye straps; the main hatch and boat, and a detail of the fife rails 
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TIME-SAVING KINKS FOR 


MOTORISTS 


Garage Doorstop Is Foolproof 


A GARAGE door that blows shut while the car is entering is not 
only a nuisance, but can cause considerable damage as well. This 
doorstop is dependable, even in a strong wind, and easy to operate. 
It consists of a piece of one by two-inch pine pivoted near the 
bottom of the door, with a screen-door spring arranged to hold the 
end firmly against the ground. When the door is to be closed, the 
strip is held in the “off” position by a wedge-shaped wooden 


block.—A. J. V 


Piece of Rubber Hose 


Protects Spark Plug SMALL 
PIECE OF 
WHEN a wrench slipped and broke 2 GARDEN 


a spark-plug insulator while I was 
tightening one of the cylinder-head 
nuts on my car, I decided to find a 
way of protecting the rest of the | 


plugs. A piece of half-inch garden & 


hose proved to be the best answer. 
It is split and slipped over the spark- 
plug porcelain, protecting it from 
damage. The protectors can be left 
on permanently.—A. W. 
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Rubber Ball Is a Help 


In Flushing Radiator 


PRESSURE-FLUSHING of a car’s radiator 
is easy if a fairly large, sott solid-rubber 
ball is placed over the hose nozzle. Just 
disconnect one of the hose connections to 
the engine, press the ball down against the 
opening, and turn on the water. The ball 
will act as a protector to keep the nozzle 
from being dented if it is left on per- 
manently J. D 


Tires Carried Easily 
With Wooden Handles 


CARRYING two automobile tires is some- 
thing of a task, unless you know this kink. 
Cut a broomstick, or other piece of wood, 
for each tire, long enough to fit inside 
about one third of the way down, and use 
it as a handle. The tires can then be car- 
ried for comparatively long distances with- 


out fatigue. —A. H. W. 


HOSE 






Terese eeeee. 





When the doorstop is moved to the “off” position, the wedge-shaped 
wooden block serves to hold it in place, as shown by dotted lines 


Guard for Sharp Window Edge 


CHILDREN, riding in the back seat of 
a car, often sit with their chins resting 
directly on the bare edge of the glass, 
and if a bump is encountered, they may 
receive a painful injury. A strip of 
garden hose, split down one side and 
slipped over the window will prevent 
such an accident. It also protects the 
glass, taking the shock if struck with a 
toy or other object with which the 
youngsters may be playing, and pre- 
venting the possibility of breakage or 


chipping —W. H. 







It is easy to 
carry heavy 
tires if suit- 
able wooden 
handles are 
made as shown 
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Screen of Wire Netting 
Protects Car’s Finish 


A prece of copper screen, filling the 
entire space between the rear bumper and 
body of a car will prevent flying stones 
from bouncing off the bumper and ruin- 
ing the finish. The edges should be sol- 
dered to prevent raveling.—B. K. 


HOW STONES ; 
BOUNCE OFF BUMPER Sag 
AND STRIKE CAR 

OP PER ASP ID bh oD 





This piece of copper window screening keeps 
small stones from damaging the car’s finish 
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iT COSTS NO MORE TO USE 


GENUINE FORD PARTS 


—But see what it means! 


Most Genuine Ford Parts cost 
no more than parts that are not 
genuine. That’s because of Ford 
facilities, Ford resources, Ford 
large-scale production. But re- 
gardless of price, Genuine Ford 
Parts are economical to use be- 
‘ause of the extra quality, the 
extra precision of manufacture, 
the extra long life they provide. 

Consider these facts: All Gen- 
uine Ford Parts are made of the 
highest quality materials. The 
tensile strength of the steel in 
Genuine Ford Springs, for ex- 
ample, equals 200,000 pounds per 
square inch, At 31 points in a 
Ford V-8 Engine, the precision 
requirements are equal to those 
of a fine watch. In manufactur- 
ing Genuine Ford Pistons, di- 
ameters are held to a limit of 
variation of two-thousandths of 
an inch. Ring-groove widths are 
held to 
of an inch variation. And 


one-thousandth 


piston-pin holes must not 
vary more than three ten- 


thousandths of an inch. 


Genuine Ford V-8 Piston Rings. 
Complete set of 16 compression 
and 8 oil-regulating rings, $1.90. 













Genuine Ford Fan Belts, like many other Genuine 





a 





Constant tests and inspections insure the quality of Genuine Ford Parts. Here 
an operator is checking the resistance of condensers on an insulating test bridge. 


These 


examples of the care used in 


are but a few typical 
making all Genuine Ford Parts, 

In many ways, it pays to use 
Genuine Ford Parts. It pays in 


better performance, in longer 


¥ 


PISTON 


RINGS 


Ford Parts, are packaged for your protection. Ford 
V-8 car fan belts are only 50c to 60c, according 


to car model. 
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performance, in the satisfaction 
you get in knowing that behind 
Genuine Ford Parts is an organi- 
zation interested in the perform- 
ance of its cars and trucks over 
the years. 

Genuine Ford Parts may be 
obtained at all Ford dealers or 
at any garage that displays the 


sign, **Genuine Ford Parts.”’ 


FORD MOTOR COMPANY 
DEARBORN, MICHIGAN 


Prices subject to change without notice. 


This kit contains 
all of the neces- 
sary parts to do 
a complete job of 
spindle rebush- 
ing. Price com- 
plete, $2.70. 


wLT \ 
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OUR friends, when they view 
your home movies, do not expect 
to see pictures that rival in tech- 
nical perfection the productions 

shown at the local movie palace. How- 
ever, this is no excuse for showing movies 
so glaringly faulty that they annoy your 
audience. Most defects can be avoided 
very easily. 

Every instruction book cautions against 
wabbling the swinging it like a 
fire hose from subject to subject, and 
cutting each scene so short that the eye 
can hardly the rapid change of 
Other troubles are dealt with only 


camera 


follow 


view. 
vaguely if at all. 

Take proper lens shielding, for ex- 
ample. We are cautioned not to shoot 


directly into the sun and to shield the lens 
from direct sunlight. That is excellent 
advice, but it doesn’t go nearly far enough. 

Theoretically, every lens requires shield- 
ing for every picture taken unde 


ordinary conditions. Practically, 


the only movie lenses that give 
better screen results when addi 
tional shielding is provided are 
the fast lenses and that, in movie 
work, means having larger stops 
than F/3.5, The faster the lens, 


the more careful shielding it needs. 
Furthermore, using a small stop 
eliminate 


in a fast lens does not 

the need for shielding. 3 ma 
You will find it easy to work 

out the dimensions of a shield that 


will do the trick. Study the dia- 


gram and also the shield shown on 
an F/1.5 lens in the two photo 
graphs above. Note how the in- 


ternal partitions trap the light and 





SIMPLE WAYS TO IMPROVE 


Home Movies 
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A properly designed 
lens shield with in- 
ternal partitions to 
trap the light. It 
is shown at left in 
use on a fast lens 


It is easy to determine the size 
opening that will give maximum 
shielding without cutting off any 
of the picture. At a point from 6 
to 10 ft. from the lens, locate with 
the aid of the finder the limits of 
the picture area. If you can see 
the whole surface of the front ele- 
ment of the lens from each one ot 
the four corners of the picture area 
through the rectangular opening 
of a cardboard shield placed 2 in. 
in front of the lens, there will be 
no cutting off of the picture. If 
you cannot see the whole of the lens, then 
you must either move the cardboard clos- 
er to the lens or enlarge the rectangular 
opening. The relatively smaller openings 
of the inner positions can be determined in 
the same way. When you have these fig- 
ures, a shield can be made up out of thin 
metal or cardboard. It should be painted 





By Frederick D. Ryder, Jr. 














The shield can.also be made to hold filters—in this 
case, gelatin disks set in pieces of cigar-box wood 


flat black inside. The outside finish is of 

no importance. 

With a lens shield like that shown, you 
can shoot in any way you want without 
regard to the position of the sun so long 
as the sun itself is at least 15 deg. beyond 
the edge of the picture area, 

While you are about the job of making 
a good lens shield, you might as 
well solve another problem that 
bothers the amateur cinema fan. 
That is the question of filters. 

Filters of various types are ab- 
solutely necessary in all black-and- 
white movies if you wish to get 
good cloud effects in your outdoor 
shots, whether you use a fast or 
a slow lens. Optically nothing is 
better than the simple gelatin fil- 
ters sold in 2-in. squares for about 
fifty cents apiece. From one square 
you can cut four 1-in. circles large 
enough for use with a 1-in. F/1.5 
lens. With reasonable care, a gel- 
atin filter will last for a year or 
two, 

If you make a slot at the rear 


prevent reflections inside the shield end of the lens shield, you can 
itself. The longer the shield, the slide into it a simple filter holder 
more unwanted light can be cut ~ il made of cigar-box wood or thick 

i | ~ i ° . e © © - n sc on “2 > > 
on : but practical considerations An inexpensive supplementary lens is used to adjust the field cardboard. This will center the 
limit the length to about 2 in of view of the finder to suit a wide-angle or other special lens gelatin (Continued on page 108) 
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F A WIRE drill runs out in the chuck, 

it’s no reason for walloping it with a 
wrench or hammer. The drill is either 
sprung or burred, or the chuck requires at- 
tention. 

In making drawings for shop use, remem- 
ber that they should help the mechanic vis- 
ualize the part, whatever it may be, in the 
shortest possible time. 

To make a set of parallels for a magnetic 
chuck, machine one with six legs spaced to 
suit the magnetic field, and the other with 
five legs to make contact between those 
Spaces. 

Large plug gauges are now economically 
made by pressing steel sleeves with walls 
from %% to VY in. thick over aluminum 
bodies. 

Since the end of a micrometer spindle 
wears down much more quickly than the 
opposite contact point, precision can be re- 
stored by removing the spindle and lapping 
it on a cast-iron plate. Insert the spindle 
through a piece of soft steel drilled and 
reamed to the required diameter and 
squared on one side. Use a fine-grade lap- 
ping compound applied with the end of a 
finger. 

By stoning carefully the cutters of a bor- 
ing bar, a grinding operation may often be 
avoided. 

In the absence of a sine bar, one can set 
work with reasonable accuracy to any angle 
desired for grinding, milling, and drilling by 
inserting two Y2-in. steel pins in an angle 
iron, 5 in. apart and on a perpendicular line, 
and using gauge blocks with them. 





MAY Suggestions 
For the Handy Man 


Don’t put off making those needed 
repairs and improvements around your 
home. Spring is the ideal time to do 
them. A check list of suggestions fol- 
lows: 

Paint porch floor and steps. 

Install an incinerator. 

Modernize the laundry equipment 

Install ventilating fan in kitchen. 

Beautify the grounds with fences, gates, 
arbors, and the like. 

Add dormer window or skylight to make 
attic more useful. 

Repair existing roof; restain or apply 
preservative to wood shingles. 

Inspect storm sash and repair if neces- 
sary before storing for the summer. 
Recondition driveway with new crushed 
stone surface. Reset brick or flagstone 

walks where lifted by frost. 
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| that maximum performance be combined with 


| CHAMPIONS AT 1936 INDIANAPOLIS 500-MILE RACE 


ECONOMY DEPENDS ON SPARK PLUGS 


YOU CAN DEPEND ON 
CHAMPIONS 


_ Modern engines offer outstanding economycom- THE SPARK PLUG 
| bined with top-notch performance, that can and CHAMPIONS USE 
should be lasting if a program of periodic servic- 
ing is adhered to. So often both performance 
and economy drop off from new car levels, simply 
because spark plugs that are worn out are pro- 
longed in service, or inferior quality spark plugs 
are used. Champion Spark Plugs provide such out- 
standing performance that practically all victo- 
rious racing drivers for the past 13 years have 
insisted on them. In the 1936 Indianapolis 500- 
Mile Race, gasoline limitations made it imperative 





maximum economy. It is significant that the first 
10 to finish all used Champions. Louis Meyer, 








the only three time winner of this great event, is 
pictured above setting a new track record using 
Champions. Maximum economy depends toanex- 
traordinary degree on spark plugs, and the records 
prove that you can always depend on Champions. 





CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 














MAKE 


= THI 
SHAVE Tre. 


TEST 


Shaver...if you want to be helped to a bet- 
ter shave...just realize thig all-important 
point: every man’s skin (y@urs too!) tends 
to be either oi/y or dry. Ménnen is the one 
manufacturer who has done something 
about it ...by making ‘wo types of shaving 
cream. one to remove excéss oil from the 
beard and skin, and the Other to conserve 
oil. If your skin 1s os/y, yu need Mennen 
Lather Shave to wilt your oily whiskers 
and to flush out oil-clogged pores. But if 
your skin is dry, then you need Mennen 
Brushless; it not only wilts your whiskers 
but also relieves the tightness, rawness 
and discomfort which g® with dry skin; 
and it’s a cream, not a grease. 

You owe it to yourself to find out which 
Mennen Cream fits your face. Send 10c for 
the Mennen Skin Testef Kit, containing 
liberal demonstration sizes of 5 Mennen 
Products — including béth Lather Shave 
and Brushless (as well as Skin Bracer, 


Skin Balm and Talcum for Men). Address 
Dept.PS2,The MennenCo., Newark,N J 




























































Members of the Inland Homeworkshop Club, 
Spokane, Wash., making tables for the blind 


City (Okla.) Homeworkshop Club, and 
twenty-nine women were awarded prizes. 
Fifty-seven pieces of homemade furniture 


were on display. There were 100 guests pres- 
ent. At another meeting Fred Leach and 
Claude Keenan gave woodworking demon- 
Strations. 

Officers of the Denver (Colo.) Homework- 
shop Club are F. E. Clay, president; W. B. 
Marquis, vice president; W. L. Freeman, sec- 
retary-treasurer; James J. Coughlin, Dr. C. 
W. Grauel, C. W. Reitsch, and J. F. Sherwin, 
governors The Home Crafters Club of 
Elgin, I1l., has completed plans for its annual 
exhibition the week of April 12. Moving pic- 
tures on the history of navigation and making 
a V-type engine were shown Composed 
largely of skilled mechanics employed by an 
airplane company, the Passaic County Home- 
workshop Club of Hawthorne, N. J., has 
arranged to meet in a school until a more per- 
manent meeting place can be established. . . 
Women members of the Brockton (Mass.) 
Homecraft Club have been making flowerpot 
wall brackets. 

In order to pep up meetings, the Edmund- 
ston (N. B., Canada) Hobbyists have chosen 
a project and divided up the operations so 
that each member has a definite job to do 
The first article to be built under this system 
is a tool chest, which will be awarded to the 
person who draws the lucky card. 

James L. Gillard has been elected president 
of the Lakeside Homeworkshop Club of 
Muskegon, Mich.;.Harold Taylor, vice pres- 
ident; Floyd L. Lewis, secretary-treasurer. 
Forrest Haines demonstrated wood turning. 
H. Scheidemantel was made club photogra- 
pher. At the following meeting Dr. Gillard 
showed movies he had taken of the club. A 
demonstration on the circular saw was given 
by a local hardware dealer 

Photostats of the Guild charter presented 
to the Ware (Mass.) Homeworkshop Club 
were made by Edward Gosselin and given to 
all the members. Leopold Mozdzierz has 
framed the original charter. A demonstration 
on how to bore a square hole with a bit brace 
and a 1-in. auger was given by him at the 
home of Donald Milligan. Rudolph Bouvier 
and Mr. Gosselin gave hints on model ship 
building. 

Outfitting the club workshop, which is 
a room partitioned off from a large barn, has 
occupied the Niagara Homeworkshop Club of 
Niagara Falls, N. Y. Officers for the year are 
H. W. Stegman, president; R. Kletke, vice 
president; J. P. Montgomery, secretary; W. 
Kletke, treasurer. Several members are build- 
ing boats at present. Six sets of small table 
games for the boys’ recreation room were 
recently completed by the “Y” Craftsmans 


NEWS OF HOMEWORKSHOP GUILD CLUBS 


(Continued from page 89) 


Guild of Victoria, B. C., Canada. The dark- 
room and photographic laboratory are being 
enlarged to make room for a drying cabinet, 
new wash and developing tanks, and a printer. 
Maurice Pickering completed a lantern-slide 
tinting table. The club participated in the 
hobby show held at the Y. M. C. A. 

M. O. Jackson demonstrated metal spin- 
ning for the Crookston (Minn.) Homecraft 
Club, and R. H. Cota exhibited fifty samples 
of foreign woods. Plans were made for an ex- 
hibit at the Red River Valley Farm Crop 
Show. John Benson made a beautiful inlaid 
frame for the club charter. 

The Civic Homeworkshop Guild of Fort 
Wayne, Ind., has concluded its radio series 
over station WGL. . . Officers of the Saginaw 
(Mich.) Homecraft Club are C. S. Kolb, 
president; M. Hedrick, vice president; L. E. 
Foglesong, secretary; E. Deford, treasurer; 
L. Sullivan, librarian; George Parent, T. J. 
Paquette, and the officers, governors. . . Paul 
Denis designed the layout for a model electric 
railway which the Cartier Homeworkshop 
Club of Montreal, P. Q., Canada, has start- 
ed to build. . . “Paints, Their Origin and Ap- 
plication” was discussed by H. W. Russell at 
a meeting of the Longmeadow (Mass.) 
Homeworkshop Club. . . The Cedar Rapids 
(Iowa) Homecrafters recently heard a talk 
by Harry Hall on making fishing poles. 

The Lowell (Mass.) Homeworkshop Guild 
has elected the following officers for this year: 
Cecil W. Crane, president; J. E. Trembly, 
vice president; E. Harnois, secretary; E. L. 
Talbot, treasurer; William A. Thompson, 
Walter S. Douglas, and Peter J. Gulesian, di- 
rectors. A report was given on the toys pre- 





Large bird house erected in park by members 


of the Crookston (Minn.) Homecraft Club 
sented to one of the local orphanages, and 
entertainment was furnished by a magician. . . 
A total of 122 toys were made and given to 
the Salvation Army last year by the Fair- 
mont (W. Va.) Homecraft Club. The 
Billings (Mont.) Homeworkshop Club re- 
cently saw a demonstration of oil testing at a 
refinery. . . The cutting of a drop-leaf table 
joint with a molding cutter was demonstrated 
to the Capital Homecraft Club, Washington, 
D. C., at the home of Henry Robb, who spe- 
cializes in reproductions of Colonial furniture 
Edgar W. Parks has offered a prize for the 
member who obtains the greatest number of 
new members this vear. Members of the 
Orange (N. J.) Homecraftmen Club have 
been mending furniture at the meetings. 
“Safety in the Home Workshop” is the topic 
selected by the (Continued on page 9g) 
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Members of the Bison Homeworkshop Guild, 
Buffalo, N. Y., with some toys they made 


NEWS OF GUILD CLUBS 
(Continued from page 98) 


Guild’s Program Service Bureau for clubs to 
discuss at their May meetings. Information 
on the subject will be given in the monthly 
bulletin to secretaries. 

Many difficult projects including tables, 
rocking chairs, a book binder, and a drafting 
board are being undertaken by members of 
the Mexico (Mo.) Homeworkshop Club. 
Howard Richards displayed a collection of 
veneer samples. Demonstrations, moving 
pictures, and the making of wooden plaques 
for announcing meetings are planned. 

Prizes for woodwork, metalcraft, and mis- 
cellaneous projects will be awarded at the ex- 
hibition of the Fall River (Mass.) Home- 
craft Club in May. . . New officers of the 
Toledo (Ohio) Homecrafters are H. Cooper, 
president ; G. McCleary, vice president; C. F. 
Hawkins, secretary; G. F. Travis, treasurer; 
M. F. Hesselbart, J. H. Storrer, and Julius 
Rabb, board of governors. . . Moving pictures 
on lumbering and woodworking were shown 
at the St. James Workshop Club, Montreal, 
P. Q., Canada. The Brunswick (Me.) Home- 
workshop Club plans an exhibition for the 
fall to raise money for outfitting a clubroom. 
Toys will be made for distribution next 
Christmas. Earl Small demonstrated wood 
turning. 

Plans for building a clubhouse and outfit- 
ting it with power toois have been started by 
the Twin Cities Homecraft Club of Bidde- 
ford and Saco, Me. A Christmas project will 
be started soon. Officers are Everett Whitten, 
president ; Benjamin Simpson, vice president ; 
Edwin Chadbourne, secretary; Richard Par- 
ker, treasurer. 

One-quarter of the model railroad project 
of the Society of Model Engineers, Ottawa, 
Ont., Canada, has been completed, including 
passenger terminal, coach yards, turntable, 
and roundhouse facilities. When completed 
the layout will be 13 by 15 ft... . The Lack- 
awanna Homeworkshop Club of Penticton, 
B. C., has selected Dick Forster's project to 
represent the club in the Guild contest. A 
membership drive is being conducted 

The Homecraft Guild of Jamestown, N. 
Dak., has started a game board project for 
the use of Federal relief agencies in the recre- 
ational field, and will build bird houses for 
the local park board. . . James Theis acted as 
host to the Ship Craft and Model Engineering 
Guild of Cincinnati, Ohio, recently and dis- 
played ship models, a model railroad, and a 
built-in cabinet. The club has also visited a 
mechanical engineering laboratory through 
the efforts of Elmer Schilling. . . New officers 
of the Jacksonville, (Fla.) Homeworkshop 
Club are A. P. Meredith, president; Ralph 
Richards, vice president; Dr. S. B. Schu- 
macher, secretary-treasurer; J. Higdon Seals, 
W. L. Ivey, and H. L. Hodges, governors. 
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NOPE —- FROM 
CONSERVATIVE OLD 
ENGLAND - AND 
WHAT'S MORE, 

ITS MADE OF 
PORCELAIN 


A PIPE 12 FEET 6INCHES} OH YES 
LONG ? GO ON JUDGE- /THERE IS. I BELIEVING. I‘LL 
STOP KIDDING ME -f7 HAVE (T BET IT COMES 
THERE AIN’T NO RIGHT HERE FROM AFRICA 
SICH ANIMAL ! IN MY COLLECTION OR SOME SUCH 


WELL, SEEING IS 































SEE, THE STEM IS CURVED AND INTERTWINED IN AN INTRICATE 
PATTERN. STRETCHED OUT STRAIGHT, IT WOULD MEASURE 
TWELVE AND A HALF FEET. ITS PURPOSE WAS TO COOL, 
THE SMOKE AND SAVE THE SMOKERS TONGUE FROM‘BITE ” 


























. = -FIRST FOR INTRODUCING THE 
YOU'RE 100% RIGHT, SCIENTIFIC ‘CRIMP CUT’AND 
ALL OF US STEADY AGAIN FOR DEVELOPING THE 


WELL,ITS CERTAINLY 
THE LONG WAY 
AROUND TO COOL 





! PIPE SMOKERS SNlo - , 
BITELESS SMOKING aaron, qe BITE’ PROCESS 
HERE'S THE SHORTEST] HAVE REASON | Fcome to \ 





TO THANK PA, - 






WAY | KNOW— 
PRINCE 
ALBERT 






FOR THE PERFECT ANSWER 


THINK OF IT, Fes, | 
2 ; TO WHAT A PIPE 
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_ 1S SWELL 
MAKIN’S TOO! 


| Smoke 20 fragrant pipefuls of Prince 
Albert. If you don’t find it the mellow- 
est, tastiest pipe tobacco you ever smok- 
ed, return the pocket tin with the rest of 
the tobacco in it to us at any time within 
a month from this date, and we will re- 
fund full purchase price, plus postage. 
(Signed) R. J. Reynolds Tobacco 
Company, Winston-Salem, 
North Carolina. 


GUARANTEE ! 










Copyright, 1937, R. J. Reynolds Tobacco 














LBERT 


THE NATIONAL JOY SMOKE 
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here Ave a Few of Ihem! 
“The car! drive 
must be easy 
on gas and g 
easy on my 
pocketbook in 13 


other ways,” 
says lI. J. Boul 
ware, Chicago. 14 
“That's why I'm 












mie Huskisson, Valley 
Park, Mo. “I'm getting 21 
miles to the gallon of gas 
which is7 miles morethan 
my oldcar gave me. Atthe 
rate we drive it, that will 1 
mean close to $100 saved 
by the time I have had 
this new Dodge a year.” 


l 
11 
DELIVERS NOW FOR JUST A FEW DOLLARS MORE THAN 
THE LOWEST-PRICED CARS! 


Easy terms gladly arranged to fit your budget, at low 
cost, through Commercial Credit Company. 


Ty driving Dodge—and 15 
I switched froma 17 
smaller car! My 
Dodge hasn't given 
me less than 19 miles 19. 
to the gallon and it 
uses 20% less oil!” ( 

21 

5 

Q 

33 

+4 

40 

“Youcan’tbeat Dodge +] 
for economy,” says Jim- +3 


ERE is an unusual crossword puzzle— 
of fun solving. 
Many shop terms have been incorporated be- 
cause it was prepared especially as a program 


DODGE! 1. 


one you'll 


ACROSS 

A unit of weight 
for jewels. 

\ small piece of 
tripod furniture 
vith a tripod up- 
per section lor 


resting dishes to 
warm before the 
fireplace. 


\ wand for beat- 
ing time. 

\ gradual and un- 
iform decrease in 
size, as of a shaft 
4 machine for 
making butter. 

lo predict. 
Having a_ handle 
or handle - shaped 


part. 
rhe area of a ten- 
meter square. 


\ unit for meas- 
uring electric cur- 
rent strength. 

\ contrivance in 
a loom. 

Smoothed off, as 
with sandpaper. 
lo transfer prop- 
erty tor a price 
The winding part 
of a capstan or 
hoisting machine 
\ deduction from 
the weight of 
goods. 

The name of a 
printer placed on 
a piece of printing. 
Pertaining to the 
arid division of 
the austral zone. 
Letters indicating 
1 screw - thread 
standard. 
Coincident in di- 
rection with the 
directions of stress 
or strain. 

\ single unit. 
Having hinges. 
The brightest star 
in various constel- 
lations. 


\ flexible plant 
product for seats. 
The altar end of 
a church, or a re- 
CCss, 

Io interpret char- 
acters or drawings, 
as those of a blue- 
print. 

Skill acquired by 
experience. 

\ small decorative 
object worn on the 
person, 

\ draft or motion 
of the air caused 
by electric repul- 
sion 

\ rest, as that of 
the lathe, shaped 
like a Z 

An old Dutch and 
German measure 
vf about 40 gal 
lons 

The rams or fall- 
ing weights of pile 
drivers 

\ molding having 
in section a_re- 
verse curve. 

To knurl (a vari 
ant spelling). 


have 


lots 


wu 
—r, 


THOUSANDS co» 3 sor tne coRD PUZZLE: 


feature for the use of clubs affiliated with the 


Melted, said of 


frozen liquids. 61 

Half the square oi 

a type body 62 

NavigatorsIslands 63 

rhe chemical sym- 65 

bol for arsenic. 

An internal force 66. 

which resists 

change in the shape 

or size of a body. 

The border of 70 

a circular object. 

The tone a_ half 

step above C. 2: 

A garden tool. 

Capable of being Ta 

ionized. rE ep 

(Geog.) <A long 
DOWN 

To lose luster, as 35 


that of polished 
metal. 

Having the inner 
surface covered 


again. 
Merited by labor. 
Dexterous in the 
use of the hands. 
\ joint where two 
ends come square- 
ly together with- 
out scarfing. 

The direction ot 
sunrise. 

\ definite measure- 
ment shown on a 
drawing. 

Those who orna- 
ment by emboss- 
ing, inlaying, or 
engraving. 

Che platform about 
the mainmast in a 
square-rigged ves- 
se] 

\ writing 
ment. 

lo divide a stream 
or jet of any liquid 
into a fine spray. 
lo propel with 
oOa.ws. 


imple- 


National Homeworkshop Guild. Arthur L. 
Smith devised it with several intriguing 
twists. The solution appears on page i07. 
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lo mark off wood 


narrow inlet. 78. 
To judge favora- or metal to be cut. 
bly. 80. A contrivance by 
\ rower. which a bird or 
Points of a pen. other animal may 
Trees of the genus be entangled. 
Ulmus. 81. A whitish powder 
To produce de- used as a devel- 
signs on metal or oper in photog- 
glass by the eating raphy. 
action of acids. 82. Audibly. 
\n indenture’ or 83. The impurities 
figure resembling which are skimmed 
a shell. off molten metals. 
An egg-shaped fig- 84. Letters on the em- 
ure. blem of the Wood- 
To heat again. men of the World. 
To scour or burn- 85. To obtain metal 
ish. irom ore. 
Deficiency of nerv- 58. The pointed or 
ous energy. narrowed ends of 
Mites. things. 
An agreeable odor, 59. A kind of large 
as that of coffee. single-edged knife. 
4 command § to 64. A helix wound 
oxen to turn to around a cylinder. 
the off side. 65. A fitting joining 
\ light - colored, two pipes. 
coarse - grained 67. To attend as an 
wood used for assistant. 
hammer handles. 68. To burn to char- 
Machines for cut- coal. 
ting moldings. 69. A valorous person. 
\ fabric of silk or 71. Automobile. 
wool having a 72. A narrow fillet, 
transversely cord- especially at top 
ed surface. of shaft. (Arch.) 
A Russian govern- 73. A large rope some- 
ing body elected times used in 
by shops or organ weighing anchor. 
izations. 74. To cause to meet 
Tools for holding end on, as a tim- 
portions of work ber against a post. 
together. 76. Bronze or copper. 
rhe rod of a steel- (Rom. Antiq.) 
yard. 79. A plate or cylin- 
Having a_ raised der which trans- 
or sunken portion mits variable re- 
surrounded by a ciprocal motion to 
frame, especially a piece of mech 
in some types of anism by means 
woodwork. of a follower. 
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WATCH CELLAR WIRING 


(Continued from page 85) 


new base outlets could be used in the rooms 
above. To do this, cut in 3-in. junction boxes 
on the run as required, using box connectors 
and extending the tubing from the junction 
boxes to the points where the plugs are to be. 
In the case of new cellar lights, install the 
new porcelain pull-box fixtures as in one of 





Installing a modern porcelain- 
box type of cellar light, which 
replaces the old style at left 


the illustrations. In this view the entrance to 
the left side of the box is made with an elbow 
connector. This is only one of the many fit- 
tings that adapt tubing to almost any condi- 
tion. Of course, the necessary wires are pulled 
in with the aid of a fish wire before these 
fixtures are installed. 

Several years ago we used a cord cover, a 
short piece of cord, and a key socket as a 
fixture, but the porcelain-box type is much 
superior and is largely replacing the old cord 
pendants. Another point to note is that the 
BX cable is no longer allowed by the Code to 
run across the bottoms of the timbers. To 
cross open timbers or studding, it is now re- 
quired that running boards or guard strips be 
provided for protection. The former is usually 
chosen, and such work is illustrated. Ordinary 
strapping or so-called “furring strips” of 
7%-in. wood, 2 in. wide, are first nailed to the 
timbers. To this the cable is attached with 
staples or small pipe straps and nails. This 
provides a flat surface for protection. 

The illustration heading this article is that 
of a modern two-family meter board, which 





Strips are nailed to beams to support the BX 


was photographed to show how all-metal 
construction offers maximum protection. The 
new type socket meters are installed about as 
easily as we plug a cord in a base outlet. 
Above each meter is a load switch that will 
cut off the current to each apartment. Coupled 
to each switch is a cut-out cabinet housing 
the fuses. The circuits, which run in BX cable, 
can be seen, there being two circuits to each 
apartment. In making an additional circuit, 
as was done in the bathroom wiring described, 
we would simply remove one of the fuse cab- 
inets, if it were too small to contain another 
cut-out block, and substitute a larger box. 


— | 
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“Did you ever hear of a pig-dust collector? 


“That’s what I am. They say ‘pigs is pigs’ but that’s not true 
when it comes to pig lead for storage batteries. Just a shade 
of impurity may upset the chemical balance inside a battery 
and shorten its life. 


“So here at Willard we saw apart sample pigs of lead from 
every shipment—collect the lead sawdust and analyze it in 
laboratories before the shipment is unloaded. Result: none 
but the purest of materials get into a Willard Battery.” 

This is typical of the 74 tests and inspections which control 
every operation in the building of Willard Batteries. Because 
only the best of materials and the finest of skill go into 
them, Willards last longer—crank faster—don’t let you down. 
And owners’ records prove that Willards Cost Less To Own. 


You'll find today’s prices for a Willard much lower than 
you might expect. 
WILLARD STORAGE BATTERY CO. « Cleveland « Los Angeles * Toronto, Canada 
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| Because they last longer... crank faster... don’t let you down 

















GEORGE, YOU DID ME A BIG 
FAVOR BY REMINDING ME 
| SHOULD USE GILLETTE 
BLADES IN MY GILLETTE 
RAZOR. | GET GRAND 

SHAVES NOW 





GEORGE 
KNOWS WE 
WERE MADE 
FOR EACH 
OTHER 


— ey 
Are Here Again 


when you use the blade 
that was made for your razor 


} ERE’S a suggestion for men who find 

shaving a task to be dreaded. Switch 
back to using Gillette Blades in your 
Gillette Razor. Then notice how smoothly 
your razor removes every trace of stubble. 

You'll agree that an “All-Gillette’’shave 
is the last word in shaving comfort. For 
the Gillette Razor and the Gillette Blade 
are made for each other. Rigidly matched in 
design and manufacture, they function 
together in perfect harmony. 

Teamwork of razor and blade—that’s 
the secret of clean, comfortable shaves! 

Light Waves Measure Sharpness 
So great is the precision required in man- 
ufacturing Gillette Blades that special 
equipment is needed. For example, a 
truly amazing finishing process alternately 
hones and strops each blade until its shav- 
ing edges are so keen that only light 
waves can measure their sharpness. 

If you have strayed away from using 
Gillette Blades in your Gillette Razor, 
get back into the comfort swing right 
away. Buy a package of Gillette Blades 
today; enjoy a real shave tomorrow. 
Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by name! 

Smile and sing with Milton Berle and other 
Gillette's “‘ Original Community 


*“ radio program — CBS Network — Coast 
10 P. M.,E. S. T. 


sfors on 
Sing 
to Coast— Sunday nights 





Gillette Blades 


recision-made for the Gillette Razor 































MAKING THE MOST OF A TRAILER TRIP 


(Continued from page 49) 


about prices and equipment. Trailer travel- 
ers, we found, are friendly folk, glad to help 
a fellow enthusiast. 

One man showed me how to loop the ex- 
tension cord around the overhead wire before 
attaching the plug, thus taking the strain off 
the connection and keeping the lights from 
flickering on windy nights. Another explained 
how the caster wheel should be turned side- 
wise on a board when the trailer is detached 
so the front can be swung to one side or the 
other when the car is being backed to con- 
nect the hitch later on. A third showed us 
how a length of hose, which can be attached 
to the faucet, saves time in filling the water 
tank. A fourth demonstrated how a pair of 
auto jacks under the forward corners of the 
trailer steadies it and takes the strain off 


the caster wheel. 
WE WERE beginning to feel chagrined 
at our ignorance, until we discovered 
that we were not the only greenhorns on the 
road. On our second morning in camp, we 
were awakened by a shout and the slithering 
of wires. Our next-door neighbor had start- 
ed to drive away with his light cord still at- 
tached to the overhead connection! 

Noontime found the Washington camp al- 
most deserted. It was weeks before we grew 
used to these disappearing cities on wheels. 
At dusk, a trailer camp may be filled with 
rows of varicolored houses. The smell of fry- 
ing meat pervades the air. Cheerful smoke 
pours from many chimneys. By ten o’clock 
the next morning, only the stragglers remain. 
The city has rolled away. 

We rolled away, too, the next day: past 
Mount Vernon and the reconstruction of 
Washington's mill, through Richmond, Va., 
and on to a hillside auto camp near Peters- 
burg. From then on, we drifted south by 
easy stages. Our days were our own. We 
usually took to the road a little after eight, 
as soon as the breakfast dishes were washed. 
Sometimes, we pulled up under a tree or 
swung into a vacant field for lunch. At other 


times, we bought sandwiches and ate as we 
drove. 
One thing we learned. Don’t park for lunch 


highway. The first time we 
did, I was lighting the gasoline stove when 
the trailer rocked and trembled as though 
caught in an earthquake. The backwash of 
air from a speeding automobile had struck 
us. Every time a car rushed past, the trailer 
shook and vibrated. A few feet farther from 
the concrete took, us beyond the reach of 
the disturbed air. 

Every day, as we continued our vagabond 
journey south through the Carolinas, Georgia, 
and on into Florida, we saw new sights, en- 
countered new experiences. 


too close to the 


WE PASSED filling stations with Vir- 
ginia hams for sale; a dairy farm with 
its barn labeled “Milking Parlor,’ southern 
swamps whose trees dripped with Spanish 
moss; chain gangs at work on Georgia roads. 
We sampled sugar cane and were surprised 
to find the taste of its juice resembled that of 
fresh milk. On the road from St. Augustine 
to Palatka, Fla., we met a traveling circus 
with a caravan of nearly forty trailers. One 
of the trapeze performers told me they had 
traveled 15,000 miles in thirty weeks. 

Sometimes we selected our day’s destina- 
tion ahead. At other times, we drove until 
dusk and then stopped at the most likely 
looking auto camp, or even in a farmer's yard. 
Once, we firmly declined an invitation to 
spend the night in a farmyard in which there 
was a wire cage full of live rattlesnakes! 


The biggest scare of the trip occurred in 
the trailer camp at Gainesville, 


Fla. Some- 





time after midnight, we sat up in bed with a 
start. We had been awakened by what sounded 
like a series of sharp pistol shots. It occurred 
again—crack, boom!—and something hard 
struck the trailer. Our first thought was that 
somebody was shooting at us. Then, we 
discovered what was happening. We had 
parked under a great live-oak tree. Acorns, 





loosened by the wind, were falling on the 
roof ! 
EFORE we reached Sarasota, we had 


stopped at many camps—big camps, lit- 
tle camps, city camps, country camps. At 
one, on the outskirts of St. Augustine, Fla., 
half a dozen of us chipped in and had an 
oyster supper together. Some trailer travel- 
ers put small cards, with their names and 
home cities printed on them, in the windows 
of their wheeled houses. Others have their 
trailers named like motor boats. One had 
“The Wanderer” printed on the ie} an- 
other, “Our Camp Home;” a third, “Lazy- 
bones;” a fourth, “The Gasoline Wigwam.” 

At many camps you receive just enough 
electricity to run your trailer lights and a 
radio. Some have one-ampere fuses. If 
occupant of a trailer attaches a toaster or an 
iron, the fuse blows out. A new one will cost 
him a quarter or more, and if he blows out 
three fuses he is asked to leave camp. A 
number of parks require that waste water 
from the sink and ice box be caught instead 
of being allowed to run into the ground. So 
it is well to take along a small pail for the 
purpose. 

One of the most attractive camps we vis- 
ited was at Bartow, Fla., where trailers park 
under wide-spreading trees. Oftentimes, space 
in this camp is contracted for six or eight 
months ahead, the manager told me. The 
same trailers come back to the same lots year 
after year. In one instance, an elderly pair 
are driven down by a niece who uncouples 
the car and drives back to the Middle West 
again, returning the following spring to tow 
the trailer home. 

Before we reached Sarasota, we drove along 
the Gulf coast, through the sponge-fishing 
center at Tarpon Springs, and on into Tampa. 
It was near here that those intrepid adventur- 
ers in Jules Verne’s ‘From the Earth to the 
Moon” began their imaginary voyage into 
space. Not even the fertile brain of the great 
French romancer, however, had visioned this 
vast caravan of which we were a part—a 
quarter of a million houses rolling about the 
country on wheels and often settling down 
at dusk 300 miles from their location at dawn! 

It was late on Friday afternoon when we 
turned down the road leading into the vast 
level expanse which forms the Sarasota Trail- 
er Camp. Operated by the city, it will ac- 
commodate more than 1,400 trailers at one 
time. It is a Mecca for motor nomads from 
all over the country. Some stay only a few 
weeks; some from fall until spring. 


PULLED up at the office and filled 

in a long blank. Did we have any cats, 

any dogs, any children, any firearms? Where 

were we from? What kind of current did 

we want? It developed that the Sarasota 

camp has a “super-power street’ running 

down the middle. Here the weekly rate is 

more, but you obtain a heavier flow of elec- 

tricity and can use irons, vacuum sweepers, 
toasters, and other conveniences. 

As we had no sweepers or irons, we chose 
an ordinary street and were assigned to Lot 
25, Street 12. An electrician rode on the run- 
ning board of the car to show us the way 
and hook up the light cord. He told us that 
at the height of the season the year before, 
500 trailers had (Centinued on page 103) 
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HOW TO GET THE MOST 
OUT OF A TRAILER TRIP 


(Continued from page 102) 


come in during a single day. Only fifteen had 
come in on the day we arrived. 

When the electrician left, we looked around. 
Amid long lines of palms, trailers of every 
size and shape and color were drawn up fac- 
ing the roads, with automobiles parked close 
beside them. There were sleek, streamline 
products of the factory and sturdy, ingeni- 
ous creations of owner-mechanics. Some had 
barometers hanging from the outside and a 
few carried bicycles or outboard motors in 
brackets. Many had brightly colored tents 
to protect their cars from sun and rain. 


S WE walked up the street to the “vil- 

lage store’, a little later on, we observed 
license tags from half the states in the Union. 
The trailer behind us had come all the way 
from California. In contrast, the first man 
I met in the washroom the next morning, 
when I went to shave, came from Deer Park, 
N.Y., only eighteen miles from my home! 

In Sarasota, the newspapers list new trailer 
arrivals just as papers in seaport cities list 
distinguished passengers who arrive and de- 
part on ocean liners. We were hardly settled 
down the first night before the newspaper 
delivery boy rapped at the door. When the 
camp population is at its peak, he said, he de- 
livers as many as 400 papers a day. Later, 
the ice man called, and during succeeding 
days we found we could obtain fresh vege- 
tables, milk, and even laundry service at the 
camp. For those who wish to do their own 
washing, ample laundry facilities are supplied, 
including a continuous flow of hot water and 
free electric ironing. 

We found the trailer town was largely a 
city of leisure. An hour a day at most took 
are of housekeeping. The rest of the time, 
the occupants of the wheeled houses could 
read, play games, go fishing, or just loaf in 
the sunshine. Checkers, chess, shuffleboard, 
horseshoes, and a host of other games are 
available in or near the recreation hall. Pro- 
grams for the day are announced at intervals 
through a loudspeaker system that extends 
throughout the camp. There are dances on 
Saturday nights, church services on Sundays, 
and plays, masquerades, wiener roasts dur- 
ing the week. 

Our next-door neighbor, Jack Taylor, dis- 
appeared each morning and returned at eve- 
ning with an amazing assortment of sharks 
and rays and tropical fish he had hooked dur- 
ing the day. He had the interior of his trailer 
fixed up like a sportsman’s den, with stuffed 
fish and mounted heads. He and his wife 
have been trailer nomads ever since they were 
married. They have been in every section of 
the country, have lived in two trailers, and 
say they wouldn't enjoy any other life. 


IKE any other large city, the Sarasota 
camp has a post office, a telegraph office, 
garbage collection, sewage disposal, and simi- 
lar conveniences. Policemen patrol the 
grounds on regular beats. There is even a 
fire department with a red fire engine ready 
for emergencies! 

It was with real regret that we loaded up 
one Wednesday morning and headed away 
from this city of mobile homes. However, 
much of interest in our trip remained ahead 
of us—the Everglades, the Tamiami Trail, 
Lake Okeechobee, and a host of fresh ex- 
periences. 
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Springtime brings new hope, new 
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yo BH cheer. So does Half & Half. Cool as a 





letter that looks like a bill. Smooth as 
discovering a check is enclosed. Fra- 
grant, friendly, full-bodied tobacco 
that won't bite the tongue —in a tin 
that won’t bite the fingers. Made by 








Not a bit of bite in the our exclusive modern process includ- 
tobacco or the Telescope 
Tin, which gets smaller ing patent No. 1,770,920. Cool and 
and smaller as you use- smooth. Smells good. Makes your 
| Up the tobacco. No bitten - 9 y 
| fingers as you reach for a pipe welcome anywhere. Tastes 
lead, even the last one. good. Your password to pleasure! 























Copyright 1937, The American Tobacco Company 





We were starting the loop that would carry 
us home and give us additional knowledge of CN p 
trailer life with its unique possibilities and y.. a) 


problems. Our race along the flat sands of 
Daytona Beach, our adventure ir. the narrow 
streets of St. Augustine, and, finally, our tri- | 
umphal parade up traffic-packed Broadway in | 
New York City—all these still lay before us. | 
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NEW CITIES IN THE ARCTIC 


(Continued from page 28) 


vessels steams along the narrow lane smashed 
through the floes for them—making a pic- 
turesque sight from the air as white plumes 
of steam show them exchanging signals, and 
as they alter their courses to follow the ice 
breaker like a brood of chicks behind a 
mother hen. 

Only recently has this come about. When 
the Russian ice breaker Siberiakov startled the 
world in 1932 by battering its way through 
ice packs from Archangel to the Pacific in 
a single season, it had accomplished a feat 
attempted for 400 years without success. 
Ships of the Norwegian explorer, Amund- 
sen, the Swedish explorer, Nordenskjold, and 
the Russian explorer, Vilkitsky—the only 
ones that ever made the complete passage 
before—were all forced to spend from one to 
two winters locked in the ice along the way. 
The Siberiakov took two months. 


- 1934, the Russian ice breaker Litke du- 
plicated the Siberiakov’s voyage in the op- 
posite direction, successfully completing the 
east-west arctic passage. The next year 
marked the turning point from experimental 
to commercial voyages. Two Russian cargo 


ships, built almost exactly like standard 
commercial steamers, broke through from 


Murmansk to the Pacific. Another pair of 
freighters traversed the return route from 
Vladivostok to Murmansk. One of them 
went on to London, fulfilling the vision of 
sixteenth-century navigators of England and 
Holland—a northern trade route from Asia to 
Europe! 

Last year, no less than fourteen merchant 
ships sailed all the way across the Arctic 
Ocean between the Atlantic and Pacific. More 
than 100 vessels completed shorter voyages 
in the polar sea, bringing to 276,000 tons the 
yearly total of freight carried over an “im- 
possible” route. No longer are the voyages 
spoken of as “expeditions”; they are “opera- 
tions.” Dollars and cents tell the most con- 
vincing story of the Northern Sea Route’s 
conquest. By way of the Trans-Siberian 
Railroad and a river boat, according to the 
American Russian Institute, it will cost you 
eighty-six dollars to ship a ton of freight 
from Moscow to Yakutsk. By way of the 
Northern Sea Route, the rate will be only 
fifty dollars—and this price includes special 
charges for radio, airplane, as well as ice- 
breaker services. 

Triumphs of engineering are the ice breakers 
which have made this possible, and which 
Soviet technicians have developed to their 
highest efficiency. The long, overhanging bow 
of a standard Russian ice breaker overrides 
the ice, breaking off huge chunks by the sheer 
weight of the vessel when forward tanks dré 
pumped full of water. This method works 
best against level, smooth ice fields. A newer 
type of ice breaker, represented by the Litke, 
has proved its worth against piled-up pack 
ice. Built like an ice pick, it charges headlong 
at masses of ice ten to twelve feet thick. Its 
sharp, heavily reénforced prow splinters the 
ice in exactly the same fashion as the house- 
hold utensil. 


OWERFUL new vessels under construction 
will augment the Russian ice-breaker fleet, 


already the largest of any nation. Special 
merchant ships for arctic service are also 
planned. Their plates will be joined by 


electric welding, and enormous pressure from 
ice packs can do no more than dent the hulls, 
averting the danger of springing leaks that 
might send the ships to the bottom. 

Inland transportation, too, has been made 
over by the new Soviet regime. Until re- 
cently, the vast river system of northern Si- 
beria, providing waterways navigable 


less 


than four months a year, was the only way 


of reaching the interior. In a straight line, 
for example, only.seventy miles separates the 
Yenisei River port of Dudinka from Norilsk, 
where rich deposits of nickel have been dis- 
covered. Traveling from one to the other, 
however, actually meant a 1,600-mile journey 
by way of two rivers and the Arctic Ocean! 
Now the northernmost railroad in the world 
is bringing the nickel across intervening moun 
tains to Dudinka, for ocean-going steamships 
to carry to market. 


‘IDE by side with reindeer-drawn sleighs 
may now be seen such strangely contrast- 
ing modern vehicles as automobiles with skis 
and tractor treads, and ‘“‘aero-sleds’—a novel 
creation of Soviet engineers for arctic use. 
Driven by air propellers, these machines travel 
over the snow at speeds up to thirty miles an 
hour. Their forty-two-horsepower motors do 
not require the highest-test gasoline, burning 
a mixture of gasoline and kerosene known as 
“ligroin.” A machine shop at. Gorkii has 
begun turning them out in mass production, 
and soon an arctic settler with a flair for joy- 
riding will be able to buy one for about $2,- 
400. Amphibian aero-sleds that will travel 
on ice, snow, or water also have been de- 
veloped. 

On long-distance inland trips through the 
Soviet arctic, you go by air. Swift seaplanes 
course up and down the great rivers on new 
routes leading to the Northern Sea Route 
ports, and even to isolated Wrangell Island, 
where polar observers formerly spent years 
on end out of touch with the mainland. By 
the end of this year about 18,000 miles of 
arctic airway will be in operation, and 27,500 
hours of flight are planned, as against only 
484 hours in 1933. 

Meanwhile, the Soviet is pushing its ex- 
plorations still farther north. A recent objec- 
tive of the ice breaker Sadko was to follow 
out a mysterious open-water channel, at some 
points only 600 feet or so wide, apparently 
cut through the ice by an extension of the 
warm Gulf Stream. Instead of leading in a 
direction that might benefit ships of the 
Northern Sea Route, as scientists had hoped, 
the unexplored trail took them toward the 
north pole. Cruising freely in open water, 
flanked by barriers of impassable ice, the 
Sadko one day reached the northernmost 
point ever attained by a vessel under control 
of. its pilot—a latitude of eighty-two and a 
fraction degrees, less than 630 miles from the 
pole itself! 


N THE same cruise, the Sadko discovered 

a whole crop of new islands in the “‘white 
spot” on the map between Franz Josef Land 
and Severnaya Zemlya—an unexplored area 
as large as Massachusetts, Connecticut, and 
Rhode Island combined. One oval spot of 
land twenty-eight miles long and eleven miles 
wide, christened Ushakov Island, offers spe- 
cial interest because of its strategic location 
as a possible air base for the U.S.-to-Russia 
air line. 

Now, crack air pilots of the Soviet Union 
have proposed a breath-taking scheme—no 
less than parachuting to the north pole! 
From planes flying over it, their plan would 
be to land an exploring party completely 
equipped with provisions, scientific apparatus, 
radio transmitters, and even sledges and dog 





teams, just as troops and guns have been 
landed by ‘chute in recent Soviet military 
experiments. After having obtained invalu- 


able weather and scientific data, the explor- 
ers would prepare a landing field for aviators 
to pick them up again. Impracticable as the 
scheme might at first appear, it seems scarcely 
more fantastic than the wonders that Soviet 
pioneers of the arctic already have accom- 
plished. 
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Cutting a Scottie 
and, right, how fig- 
ures are blocked out 


Miniature Figures Easily Whittled 









with a Penknife 


the blade near the tip, like a_penholder. 
In shaping many parts you must use the tip 
of the blade almost entirely. For cuts at the 
base and general shaping, the center of the 
blade will work satisfactorily. 

I normally make Scotties as shown in the 
photo, with the grain running from nose to 
tail, but it may be easier for you to make 
them as shown in the sketch, with the grain 
running vertically through the body. The 
latter minimizes the chance that the ears, 
eyebrows, and tail may break off, but be very 
careful in separating the legs. 

A somewhai opaque color, like show-card 
colors, is the best for this work, because it 
dries quickly and does not sink in, although 
water colors will do.—E, J. TANGERMAN. 














Four pocketknife miniatures, the largest 114 in. tall 


OU’VE whittled Skipper Sam’] (P.S.M., 
July ’35, p.63), Mére Marthe (Dec. ’35, 
p.68), Gaspard (Dec. 36, p.68), and the six 
little Scotties (Feb. ’36, p.63) as mantel dec- 
orations—now try making them in miniature 
size for curios, ornaments on paper knives, 
boxes, and book ends, or as the crew for your 
ship models. Such tiny figures (the larger 
sea captain in the photo is only 1% in. tall) 
do not require much detailed cutting. Just 
block them out carefully, and painting will 
do the rest. 
Any small pieces of soft white pine or bass- 
wood will serve. I used thin strips about 3% 
by % by 4 in. The only trick is to lay out 


the blank at the end of the 
stick and carve it while 
using the rest of the stick 
aS a convenient grip. 

It is important to keep 
your knife blade sharp. To 
obtain accurate cuts and 
avoid overcutting or too 
great cutting pressure, it 
may help te hold the knife 
as sketched, using the tip 
of your little finger as a 
guide against the blank. It 
may also be easier, particu- 
larly in face details, to hold 
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“SANG! A BLOW-OUT/ 
WHILE DRIVING HER 
DAUGHTER TO SCHOOL” 












Read GRAHAM McNAMEE’S Story of The Contest Between 
Grim Fate and A Mother With Her Eight-Year-Old Child 


Like 
the crack of a pistol. And it changed 


. A single ear-splitting blast! 


Goodrich Silvertown Tire. This Golden Ply 
is a layer of special rubber and full-floating 
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this peaceful school-day journey into a terri- 
fying experience. Mrs. Gerstner of Queens 
Village, Long Island, sat vainly clutching the 
steering wheel frantically trying to stop the 
car. But it was definitely out of control. Like 
a maddened bull it charged across the road, 
and finally came to a screeching, scorching 
stop. There was no oncoming traffic at that 
moment, or there might have been another 
bitter tragedy in the making. 

When it comes to building a tire that really 
saves motorists lives by providing them with 
protection against high speed blow-outs my 
hand goes to Goodrich engineers. They in- 
vented the Golden Ply and put it into every 


Please mention PopuLar SCIENCE MONTHLY 


cords, scientifically treated to resist internal 
tire heat, which I understand, is the great, 
unseen cause of blow-outs. Let’s all be careful 
about tires as well as driving! Remember, you 
can buy these life-saving Silvertowns at Good- 
rich Silvertown Stores and Goodrich dealers 
everywhere—and Silvertowns actually cost 
less than other super-quality tires. 


fink $i War 


Goodrich S/\F:/\/ Silvertown 


With Life-Saver Golden Ply Blow-Out Protection 
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when answering advertisements in this magazine. 
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INTRODUCING ! 


MASONITE INSULATION 
SHEATHING BOARD 


(A NEW MASONITE PRODUCT ) 















“Mr. Sellers, MASONITE 
has a new product that’s 
going to reduce that esti- 
mate on your new home. 
i'll drop in and tell 
you about it.”’ 












ARCHITECT: 
**Here’s the new ma- 
terial—MasonNiTe 
INSULATION SHEATH- 
ING BOARD 25/32 of 
an inch thick. You 
see, it’s thicker than 
their former insu- 
lation and 50% 
stronger. That adds 50% more strength 
to every wall. And 50% more insulation 
value. Now, you’ll notice that BOTH sides 
are smooth, so we can use either one, 
or both, for exposed surfaces. And we 
can varnish them, paint them, or plaster 
over them.”’ 


MR. SELLERS: ‘That sounds fine, 
but how will this new board save us any 
money?”’ 





ARCHITECT: 
‘First, it’s just the 
right thickness to 
use with standard 
door and window 
frames. Second, it’s 
going togive usextra 
strength and extra 
insulation that, 
otherwise, we’d have to pay a lot for. 
Third, in some rooms we can eliminate 
any further wall and ceiling treatment. 
And fourth, it will cost less to install.’’ 


MR, SELLERS: ‘Just what we want! 
Let’s have MASONITE INSULATION 
SHEATHING BOARD on EVERY wall.’’ 





@ Masonite Corporation also announces a new cane 
insulation board of high quality and efficiency for use 
where light-colored board is specified. Ask for MASONITE 
CANEC INSULATION. 


MASONITE 


THE WONDER WOOD 
OF A THOUSAND USES 
A MISSISSIPPI! PRODUCT 





Sold by lumber dealers 
everywhere 


MASONITE 


MAIL THIS COUPON FOR FREE SAMPLES 


OF TWO BRAND-NEW MASONITE PRODUCTS 





| MASONITE CORPORATION, Dept. PS-5 | 
111 W. Washington St., Chicago, tl. 
| Without cost or obligation, please send me FREE | 
| samples and complete information about the two new | 
MASONITE Products—MASONITE INSULATION 

| SHEATHING BOARD and MASONITE CANEC | 
INSULATION. | 
| Name | 
| Address | 
| City State “7 

— — < ae oe od 













THE DECK WORK ON OUR BRIG MODEL 


(Continued from page 93) 





The windlass, Samson post and bell, bowsprit 
bitts, catheads, and inside of bulwark at bow 


plywood, 1/16 in. thick, joined down the 
center. Two halves are much more easily fit- 
ted than one piece right across. On them are 
marked the plank seams and nibbling strakes 
with a very hard pencil. (The nibbling strakes 
are twice as wide as a plank and lie against 
the waterways.) Lay one half of the deck 
in place and on it mark the position of the 
masts and other parts; also the openings for 
the hatches, which are cut out before laying 
the deck permanently. Glue the deck pieces 
down and lightly nail them to the sidepieces 
and deck beams 

Some model makers delight in showing a 
lot of nailheads in the deck and the butts 
where the planks join, but in a real deck all 
the fastenings are covered with dowels and 
the butts are hardly discernible. 

The catheads were actually stout, grown 
knees, but if the grain of the wood used for 
making the miniature catheads is nearly in 
line with the extended part, that will serve. 
Outboard, the catheads are 3/16 in. square 


and rather more inboard. They fit on the 
main rail and against the inside of the bul- 
warks and second timberheads down to the 


deck level, and lie at a right angle to the bui- 
wark at that position. Underneath, outside, 
are small knees to help support them. At the 
ends are four holes representing two sheaves 
for the cat tackle. On the fore side are three 
firmly fixed eyebolts, and one abaft for the 
ring stopper 

The headrail can now be placed It is 
straight in plan, but curves down somewhat 
sharply. One end butts against the cathead 
knee, and the other is nailed abaft the trail- 
board to the beak 

The bulwarks and waterways of American 
ships were frequently painted blue, green, red, 


or brown, but I painted the inside bulwark 
white and the covering boards and water- 
ways blue. The main rail is black, and the 
deck is varnished 


No deck plan is to be found for this ves- 
sel, so I provided what a vessel of the Malek 


Adhel’s size and period would almost certain- 
lv have (see March issue, p. 78). 
Right forward are the bitts to hold the 


bowsprit heel in position. The bowsprit ta 
pers slightly from the stem and has its end 
squared to fit snugly between the bitts and 
their crossbeam. The uprights must fit tight- 
ly in the deck and in the holes we left in the 
piece underneath. The crossbeam is mortised 
into the bitts 

There are three openings in the deck: one 


forward for the crew to descend to the fore- 
castle and to ventilate the galley; the main 
hatch; and one aft for the skylight The 
coamings (sides) of all are of '%-in. wood, 


set down on the beams tight against the deck 
edges. The corners can be half-lapped, or the 
ends may merely overlap the sides. 

The hatch coamings have a square rabbet 
on the inside, one half their thickness. The 
forward hatch has another cross bar about 
a third from the after edge, which is really 
the top edge of a bulkhead. The fore part 
is covered with a grating, as is the after part 
except one corner, which is covered solid with 
a round disk representing the plug in the 
galley funnel (or you may put in a funnel 
about 3/16 in. in diameter and 1% in. high). 

The main hatchway is covered with a piece 
of 1/16-in. wood, scored across to represent 
four hatches. In diagonally opposite cor- 
ners of each I cut a hole halfway through, 
and in each set a ringbolt for a handle as 
shown in an accompanying sketch. In the 
sides of this hatchway I set small pieces of 
flattened wire bent to a right angle for bat- 
ten cleats to fasten the tarpaulin with. The 
hatchways are black with natural-color grat- 
ings and hatches. 

I used two 1/16-in. thick pieces for the 
sides and forward end of the cabin skyliglit. 
To make one side, cut the windows out of 
both thicknesses together. On the inside of 
the outer piece, file grooves, and set pieces 
of brass wire in them. Over this glue a piece 
of cellulose from a cigarette package. Then 
glue the two pieces together. The after piece 
is solid 4-in. wood with a square piece glued 
to it to make the upper half of the doors, on 
which panels are carved. These pieces are set 
in position on the deck beams; then a very 
thin top is put on to overlap slightly. The 
wedge-shaped sidepieces are set up from the 
door piece; and a half-length thin piece goes 
on top to make the slide, with a batten on 





View at stern showing the tiller, compass bin- 
nacle, cabin skylight, and the capstan beyond 


either side to hold it in place. The sides of 
the skylight are white, with white or natural 
top and doors. 

There are identical topsail sheet bitts and 
fife rails at each mast. The bitts are 3/16-in. 
square posts with two athwart sheaves in 
each—one for the topsail sheets and the other 
for the lower yard topping lifts. Into the 
front is mortised a crossbeam, and to the 
back extends a pinrail, which is supported at 
its after end by a turned stanchion. These 
fittings are painted white. 

The windlass barrels and shaft (see draw- 
ing on page 79, March issue) are turned from 
hardwood (degame, otherwise known 
lemonwood, or boxwood is best), but they 
can be made with knife and files. The center 
barrel is like a wide cogwheel to take the 
center pawl from the Samson post. Next on 


as 


each side is a large cog, which is engaged, by 
(Contivued on page 107) 


the ratchet from 
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WE FINISH DECK WORK 
ON OUR BRIG MODEL 


(Continued from page 106) 


the crossarm; then the barrels for the chain; 
then a piece of shaft, where the carrick posts 
support the barrel; and outside, a small bar- 
rel for ropes. The side posts are made in two 
pieces, bolted together, with the shaft be- 
tween. They are set well into the deck, and 
to their fore side is fastened a long knee. 
The Samson post is set immediately for- 
ward of the center barrel. From it hangs the 
pawl to prevent the windlass from running 
backwards, and on the fore side is pivoted 
the cross arm into which long bars fit. From 
this cross arm hang wires connected with 
ratchets on the barrels, so that when the cen- 
ter heaver is raised, the ratchet turns the 
windlass and thus heaves in the cable. 


N TOP of the Samson post, with a bent 
wire bracket, I set the bell. 

Just abaft the foremast are the chain pipes 
leading to where the chain lockers should be. 
These are short lengths of tube, about % in. 
in inside diameter, driven into the deck and 
extending about % in. above it. 

On either side of the hatch are two ring- 
bolts to stopper the cable to, and similarly 
by the main hatch, three ringbolts to a side. 

The mooring bitts are posts set into the 
deck with crossbeams mortised into them. 

The compass binnacle can be of the turned- 
brass standard type on a wooden base (I 
found a little compass to set in mine), or it 
can be of the old style box type, which is 
like a cupboard; on one side of the shelf is 
the compass and on the other, the lamp. 

The capstan is a small one of the merchant- 
ship type with six bars and six whelps. 

Eyebolts are needed in the waterways as 
indicated on the deck plan. These are for 
the anchor-crown lashing, halyard blocks, 
and boom-sheet blocks. 

The tiller should be of hardwood to fit 
over the rudderhead. It tapers to the end, 
where there is a larger square, with the cor- 
ners cut off. It looks well varnished. 

The name MALEK ADHEL and port of 
registry, NEW YORK, should be painted 
across the stern, and the name on either bow. 

There should be a boat to rest on the main 
hatch. I made mine solid, with the plank 
edges cut in; then cut it in half and inserted 
the stem and keel in one piece. It can be 
made open with the usual thwarts and fit- 
tings, but mine has the canvas cover on. This 
is a piece of thin linen with a glued hem and 
is glued on to overlap the sides a little. The 
boat rests in chocks fastened to crossbars 
(skids) which lie on the hatch, and is lashed 
down. Paint the boat black or white. 

(To Be ConrtTINUED) 


CROSSWORD SOLUTION 


(For puzzle appearing on page 100) 
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~| WAVE TOBE SKINNY 








NO SKINNY MAN 
HAS AN OUNCE OF 


SEX APPEAL 





























































BUT SCIENCE HAS PROVED 
THAT THOUSANDS DONT 








att 
dle: 


NEW “7-POWER” YEAST TABLETS 
GIVE THOUSANDS 10 To 25 LBs. 
—in afew weeks! 


HOUSANDS of skinny people who never could 
gain before have quickly put on pounds of solid, 
naturally attractive flesh with these new ‘‘7-power’’ 
Ironized Yeast tablets. Not only that, but they’ve 
gained naturally ruddy color, new pep, new friends 
and popularity—in almost no timel 
Scientists recently discovered that hosts of people 
are thin and rundown for the single reason that 
they do not get enough Vitamin B and iron in their 
daily food. Without these vital elements you may 
lack appetite, and not get the most good out of the 
body-building foods that are essential. 
Now one of the richest known sources of this 
7 REASONS WHY marvelous Vitamin B is cultured ale yeast. By a 
new process the finest imported cultured ale yeast 
is now concentrated 7 times, making it 7 times 
Rich red blood, necessary to nourish and more powerful. Then it is combined with 3 kinds 
® build up every part of the body is espe- Of iron, pasteurized whole yeast and other valuable 
cially promoted where more iron is needed, ingredients in pleasant little tablets. 
: If you, too, need these vital elements to aid in 
Hearty, healthy appetite enabling you to building you up, get these new ‘‘7-power’’ Ironized 

*enjoy plenty of good body-building food Yeast tablets from your druggist today. Then day 
is assured those who specifically need gfter day watch flat chest develop and skinny limbs 
Vitamin B. round out, to natural attractiveness. See better color 
Needed aid in getting ALL the flesh-builad- 200 new pep come. Soon you feel like an entirely 

®ing good out of your food is supplied different person, with new charm, new personality. 
where Vitamin B is deficient. Money-back guarantee 

Nerves depleted by an inadequate supply No matter how skinny and rundown you may be from lack of 

eof Vitamin B, are strengthened by the ©™0ugh Vitamin B and iron, try these new Ironized Yeast tablets 
help of this special nerve-aiding vitamin just a short time, and note the marvelous change. See if they 

° don’t aid in building you up in a few weeks, as they have helped 
— . - : , thousands of others. If you are not delighted with the benefits 
Unsightly skin eruptions resulting from of the very first package, money back instantly. 

* Vitamin B deficiency are corrected and Only be sure you get genuine Ironized Yeast. Don’t let anyone 
natural beauty restored in a short time. sell you some substitute that is not the original successful 
a , a Ironized Yeast. Look for the letters “IY’’ stamped on each tablet. 

ody growth, development and increase in ° 

®weight are quickly promoted where they Special FREE offer! 

have been retarded by Vitamin B shortage. To start thousands building up their health right away, we make 

this FREE offer. Purchase a package of Ironized Yeast tablets at 

New energy, strength and pep that lead once, cut out seal on box and mail it.to us with a clipping 

® to popularity are quickly given to thousands Of this paragraph. We will send you a fascinating new book 
who need both Vitamin B and iron. on health, “New Facts About Your Body Remember, results 

with very first package—or money refunded, At all druggists. 

Posed by professional models Ironized Yeast Co., Inc., Dept. 455, Atlanta, Ga, 




















DUAL RADIO FOR 
THE PRICEo7 ONE 








A dual purpose radio that does an equally good job at 
receiving, whether you have it in a BOAT—CAR— 
TRAILER or YOUR OWN HOME! 


Get this LAFAYETTE miracle radio and when the 
“gypsy in you” wins out, you'll be all set for splendid 
reception—roaming the roads in a trailer, stepping 
along in your car or cruising in your boat. It operates 
on 110 volts A.C. or on a 6 volt Storage Battery with- 
out Changes of Any Kind. Covers both Short Wave 
and Broadcast Bands. Don't start on that trip without 
it. The enjoyment it will give you will be worth the 
cost many times over. 


Send for FREE new Spring Catalog which describes 
in detail this amazing receiver along with a thousand 
and one other Eye-opening bargains. Get your copy 
now! Use the coupon. 


WHOLESALE RADIO SERVICE (CO .« 


NEW YORK, N.Y..CHICAGO, ILL. ATLANTA, 
100 SIKTH AVENUE 90! W. JACKSON BLVD.” 430 W. PEACHTREE ST. N.W 
BRONX, N. Y. NEWARK, N. J. JAMAICA, L. | 
542 £ FORDHAM aD 219 CENTRAL AVE * 90. ne ORL 1 J STREET 








"WHOLESALE RADIO SERVICE CO., Inc. 
gi00 Sixth Avenue, New York, N. Y 


& Rush Free New Spring Catalog No. 68—9E7, 
' Enclosed find money order for ModelED-32 
4 Send FREE parts list for TELEVISION KIT 
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Is Phe ote graph ‘your he »bby? Do you want 
yrofitab siness at home? Make 
Pp oTo ENLARGEMENTS for yourself 
and others. Y« 
The Ideal ’hot 
ic. No expe rece required Also 
COPIES any picture. $5.94 COM- 
PLETE. Interesting circular FREE 
_WDEAL- K, 122 East 25th | Street, NEW YORK 
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FREE! 


116 PAGES 
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EAS. DEAE: 
Tool of 100) Uses 


Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 
- Sharpens - Engraves 










Plug 
in any 
Socket 


DE LUXE MODEL 


t | Save ime 
} t } ’ te rful 
nd iobe p.m 


$18.50 1 6& Ace les Ir 


O00 1 


Get a demonstration at Your 
Dealer’s or Order Either Model 
on 10-Days Money-Back Trial. 
Catalog Free. 


CRAFTSMAN’S PROJECT BOOK 





Plea ¢ ‘ Profit ck = 
’ i ‘ I 4 plat for 

Send * . 

Coupon 4 ; I 25¢ 

Today ee 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. S, Chicago, Illinois 


ADDRESS 








METHODS OF IMPROVING 
YOUR HOME MOVIES 


(Continued from page 96) 


The test card and two trial shots used in 
checking the adjustment of the titling stand 


circle in front of the lens. The set of filter 
holders shown were made of thin wood, the 
hole being grooved in such a way that a snap 
ring of spring wire serves to hold the gelatin 
disk in place. A small wooden box into which 
the filters fit will give them adequate protec- 
tion when carried in the pocket. 

Many types of amateur movie cameras 
make no provision for adjusting the finder 
to take in the field of view of wide-angle 
lenses. Some do not even have rectangles 
marked to indicate the smaller field taken in 
by long-focus and telephoto lenses. Others 
have one or two rectangles marked, but they 
may not match the telephoto lens you buy, 
and in any Case it is very easy to make errors 


when working with small rectangles marked 
out inside a larger field of view. 
Any one of these problems can be solved 


by fitting a supplemental lens over the regu- 


lar finder lens, which will alter the field of 
view to match any type of movie lens. 
Don't bother to (Continued on page 109) 





Titles 
background by using a photographic overlay 


are made to appear against any type of 






















BEGINNERS 
iianl libat-re 


If you have trouble read- 
ing radio blueprints here is a \ 
manual so simplified that 
every symbol and mark on a 
blueprint or hook-up is ex- \ 
plained with plain words and 


pictures. Every radio opera- —" 
tion from simple soldering RADIO 

to trouble shooting, to build- XPERI- 
ing and improving marvel- MENTER 
ous long and short wave sets, AND 

is made so simple and clear BUILDER 
that you just cannot fail to bas 


understand many things that 
may have puzzled you be- 
fore. A few minutes a day 
with this manual will teach 
you what it takes years to 
learn without it. Prepared by 
technical radio experts who 
KNOW how to_- explain 
things for non-technical ra- 
dio enthusiasts. 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, soldering 
simplified, chassis making, voltage 





PopuTAR 
SCLENCE 








amperage, etc. explained, chec king 
circuits, measurements, formulas, definitions, testing 
condensers, transformers, coils, speakers, polarity, 


ground, etc. Radio kinks and short cuts, space-winding 
making plug-in coil forms; wiring hints; ex- 
perimental binding posts, transformer repairs, antenna 


coils, 


kinks, condenser kinks, improving old broadcast re- 
ceivers, eliminating interference, installing automobile 
radio, radio-servicing and trouble-shooting. The short 


waves, building all-wave and short-wave receivers, tables 
of information, data, codes, and complete detailed index 
for instantly finding any point, fact or information you 
want to know about. 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes this book. 
Do not hesitate tosend for it because WE GUARANTEE 
that if you are not satisfied we will send your money 
back to you. Send for this bran NEW manual, THE 
RADIO EXPERIMENTER and BUILDER, a cloth 


bound manual of 256 pages, hundreds of simplified 
drawings and diagrams. Send no money now unless you 
prefer to. Pay the postman when the manual comes to 
your address 


POPULAR SCIENCE MONTHLY Dept 
353 Fourth Avenue, New York. 


Send me the NEW book, RADIO EXPERIMENTER and 


BUILDER. I will pay postman $2.00 plus a few cent 
postage when the manual arrives—you GUARANTEE that 
if [ am not satisfied with it you will refund my money if I 


return it within ten days. 
$2.00 with order.) 


(If you prefer to pay now send 


SUINTIIIL <i siiinnnt<nabsabeneenniacaascsondinimaiainadsad nussddadamainiesdaniindigndaialamels 


Address 


City State 


Orders from outside United States must be accompanied by $2.00 
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F.O.8 
Milwaukee 





Here is the light- 
est, handiest 
slickest little mo- 
tor that any fisherman, 
cottager, vacationist 
ever dreamed about ... 
and, complete, ready to go, 
it costs only $44! Drives 
good sized boats up to 52 
miles an hour! Uses only 
a single quart of fuel in 
144 hours. 

Write today for catalog on the 
15 lb. Scout and brilliant new 
Evinrude Streamflow models 
for 1937. Address EVINRUDE 
MOTORS, 5167 N. 27th St., 
Milwaukee, Wisconsin. 

Prices subject to change 

without notice. 















SEND 
FOR CATALOG 


























& JOHNSON 


AMERICA’S FINEST 
wn Most POPULAR 


<s Bicycles 
A or Boys, Girls 
Men ana Women 
Send for folder 


$ D7 50 


IVER JOHNSON’S ARMS & CYCLE WORKS 
91 River Street, Fitchburg, Mass. 


New York San Francisco Montreal 
85 Chambers St. 731 Market St. Coristine Bid,. 




















3-IN-CNE OIL 
IS A BLEND 
OF THREE 
FINE OILS 








FOR CLEANING AND OJLING TOOLS, 
EASING ACTION POINT OF TOOLS, GUNS, 
CLOCKS, HINGES, LOCKS, REELS, 
LEATHER, FISHING TACKLE, ETC. 


BEST 


LIGHT MOTORS, 
WATERPROOFING 


3-IN-ONE OIL 


LUBRICATES-CLEANS*PREVENTS RUST 
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METHODS OF IMPROVING 
YOUR HOME MOVIES 


(Continued from page 108) 

















A piece of parchment was photographed with 
a plate camera to get this overlay for titles 


ask for such supplementary lenses at a cam- 
era store. There are none for sale so far as 
I know. First determine by actual test on 
film the width of field taken in by the new 
lens at any convenient distance, say 15 or 20 
ft. Now take the camera to any good op- 
tician and have him hold various test lenses 
in front of the direct view-finder lens till he 
finds one that so changes the field of view as 
to permit you to see a width corresponding 
to the view taken in by the new lens. For 
about a dollar and a half or perhaps a trifle 
more, the optician will supply you with a 
simple lens of the required strength ground 
down in diameter to any figure that will make 
it easy for you to fit it to a simple sheet 
metal or cardboard holder. When you use the 
special movie lens, slip the supplemental lens 
in place in front of the finder as shown. 

Nothing detracts more from home movie 
films than titles that are not level or proper- 
ly centered. The home movie fan, especially 
if he has built his own titling stand, often 
wastes hours in trying to get his titles to ap- 
pear level and centered. 

A quick and accurate way to do the job is 
to prepare a card with heavy vertical and hori- 
zontal lines. Letter on a word like “top” to 
indicate which side is up. Place the card so 
that the lines bisect the picture area in each 
direction, as shown. Shoot a foot of film. If 
the card frame is level with the camera, the 
vertical line will form a continuous line down 
the center of the film. 

To determine with ease whether the title 
card frame is centered up, down, or sidewise, 
cut the test strip in two and look through 
two thicknesses with the two strips face to 
face and the indicator in opposite directions. 
If, with the edges of the film and either the 
sprocket holes or the frame outlines matched, 
the lines do not overlap, the desired correc- 
tion is obvious from the relation of the lines, 

Figured or patterned title backgrounds add 
much to the attractiveness of amateur movies. 
However, obtaining a supply of paper with 
just the right pattern is often difficult. An easy 
way out of this difficulty is to letter the title 
on plain white paper and take a picture of the 
desired background with a plate or film cam- 
era, using a very short exposure so that the 
texture will be very faint. The selected back- 
ground may be photographed from a piece of 
parchment, a rough plastered surface, a fig- 
ured wall paper, a finely grained piece of 
fancy wood, or any other surface 

If photographed on a glass plate, the plate 
is used directly over the title card, emulsion 
side down; if you use roll film or pack film, a 
plain piece of glass will have to be placed over 
it to get good contact. By adjusting the dis- 
tance of the camera from the surface you are 
taking, the apparent coarseness or fineness of 
the pattern on the movie screen can be altered. 
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NEVER BEFORE...A 
MOVIE CAMERA LIKE THIS! 





















ONLY *9.95! 


Today more UniveX Movie Cameras and 
Projectors are being sold than those of any 
other make! There must be a good reason 
for such a record. And there is! 

UniveX Cine “8” is the first fine, precision- 
built, lifetime movie camera ever offered for 


| only $9.95! And the first movie camera to 


| 
| 


take movies at less cost than snapshots! 
Thousands couldn’t believe their ears when 
they heard these sensational prices. And 
thousands could hardly believe their eyes 
when they saw the sharp, brilliant, theatre- 
quality movies taken with UniveX. 

FEATURES: Backed by written guarantee. 
Sturdily built. So compact it can easily be 
put into a pocket or held in one hand. No 
complicated gadgets! Simple to operate— 
easy to load. Produces sharp, clear, brilliant 
movies that can be screened up to 34” x 24”. 
Interchangeable lens equipment. Quiet op- 
eration. Lowest priced 8 mm. movie camera. 


USES 60¢ FILM! 


| The UniveX Cine “8” is the only movie 


advertisements in this maga 





camera in the world that uses the 30-ft. 
UniveX Cine Film that costs only 60c and 
takes as many scenes as 60 feet of 16 mm. 
film. Just think! Movies for only 6c a scene. 
Ask your dealer for demonstration today! 
FREE BOOKLET giving complete details may 
be secured by writing Dept. 21, Universal 
Camera Corp., New York City. 


Only 8 MM. Projector 
For Less Than $26 


Projects all 8 mm. 
film including profes- 
sionally-made movies. 
15 minute continuous 
projection capacity, 
flickerless movies, 
and 15 other impor- 
tant features hereto- 
fore found only in the 
highest priced movie 
projectors. $14.95 


Prices Subject to Change Without Notice 
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HE FOUND A WHOLE NEW WORLD 


For the first time in motion picture 
history the amazing story of the 
development of the microscope has 
been brought to the motion picture 
screen. The story begins with van 
Leeuwenhoek, the Dutch merchant 
who in the Seventeenth Century 
first peered into the unknown world 
of the microscope through an in- 
strument of his own devising. 


You then see what this amazing in- 
strument is doing today for man- 
kind. You see the tremendous care 
and preparation that goes into the 
building of the modern microscope. 
You see in motion and in color the 
action of the bacteria necessary to 
life. You see the human blood- 
stream . the formation of mold 

and the fight between two 
strange creatures which the naked 
eye can never see .. . and the pic- 
tures which you see on the screen 


are ones that have been taken 
through a microscopic camera. 


And that’s not all you’ll find in this 
latest POPULAR SCIENCE re- 
lease. It shows you a new corn 
““de-cobber”’, rubberized food con- 
tainers, a cookie “gun” and other 
appliances for the scientific kitch- 
en. It trails a nitroglycerine truck 
into a Texas oil field and watches 
this dangerous explosive bring old 
wells back to life. It digs into the 
archives of invention and unearths 
a 1904 snore-suppressor, a cold-foot 
warmer-upper, an alarm clock 
worthy of Rube Goldberg. Look 
for this new POPULAR SCIENCE 
picture. It’s in Color. Ask the 
Manager of your motion picture 
theatre when he plans to show it. 
It's the most interesting picture 
you have ever seen! 


























Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 


Ci Cfaramount Cpicture 
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MAPLE LONG TABLE 


(Continued from page 80) 


and “softened.” The amount 


of radius will 


vary on the different parts. That on the edges 
of the top should be about % in. Left with 
square edges, the tables would give a harsh 
and uncompromising appearance, but with a 
radius on every corner its entire air will be 


changed. 


The table shown in the photograph has 
been finished with linseed oil and polished 
with wax. Time and usage are expected to 
supply a deepening color. For those who can- 
not wait, staining will give a mellowed effect 
and make the table fit in more harmoniously 
with other pieces—ARTHUR COLLANI. 


LIST OF MATERIALS 


MAPLE 
No. 


Description Ke 


— 


NM ho MS KY KD KO do HO 


Legs 

Side skirts 
End skirts 
Side stretchers 
End stretchers 
Top 72 
Butterfly keys 

End cleats 

Battens under top 1 


FINISHED SIZES 


MISCELLANEOUS 


3 pe. %-in. maple doweling 36 
8 wood screws, 2-in. No. 10 


Glue, boiled linseed oil, polishing wax 
MATERIAL COST TO AUTHOR 
Maple lumber, 47 ft. board measure 


at 15 cents ~ 

Doweling 

Glue, screws, boiled linseed oil, 
and polishing wax 


Approximate hours labor (estimated) 


W. be. 

2% 29% 

47% 4534 

47 19'%4 

2% 4534 

2% 194 

1434 6/ Y4 

1 1% 

2 29! 

21% 17! 
in. long 

$7.05 

mt 

.60 

$7.80 

60 


MATERIALS FOR TRAILER 
WITH WELDED FRAME 


(Described on page 86) 


Essex front axle complete 

Chevrolet rear springs and 
hangers (2) 

Pontiac (1929) frame 


Pontiac (1929) snubbers 

New tires 20 x 4.50 (2) 

Angle iron 114 x 1% x % in. 
(100 lineal ft.) 

Channel iron 2 x 1 x 1% in. 
(8 lineal ft.) 

Angle iron 1 x 1 x % in. 
(40 lineal ft.) 

Angle iron 34 x 34 x \% in. 
(86 lineal ft.) 

l-iron 1 x 1x ‘4 in. 
(120 lineal ft.) 

Halfzoval iron 5g x % in. 
(40 lineal ft.) 

No. 16 gauge plate 1 ft. 6 in. 


= 6 i. 3 im. 
8 ft. of 3¢-in. black iron pipe 
Cost of above metal and pipe 
2 pce. plywood 3g in. x 4 it. 
x 6 ft. 4 in. 
1 pe. plywood 
x 4 ft. 2 in. 


3g in. x 4 ft. 


300 sq. ft. pressed composition 
wood 

600 stove bolts 44 x ™% in. 

lenders 

7 windows (wood frames) 

100 ft. sponge rubber weather 
strip 


7 wind-shield hinges 

7 pr. desk slides tor windows 
Electrical supplies 

Hardware 


Sink 

Water tank 

Paint 

Ice-box fittings and lining 
Material for seats, cabinets, etc. 


Welding labor (200 


joints at 
5 min. equals 16 hr.) 


| 





Weight Cost 

150 lb. $ 3.00 

2 1.00 

$5 1.00 

10 .50 

20 14.00 
123 
12 
36 
50 
108 
7 
23 
4 

18.00 

92 4.70 

200 24.00 

5 1.80 

10 2.00 

25 5.25 

i.25 

5 1.00 

1.40 

5.00 

3.00 

10 3.00 

10 3.00 

5.00 

10 2.00 

30 10.00 

30.00 

995 $139.90 
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Finally the book ends were given a light 
brushing with floor wax, dried a few minutes, 
then dusted freely with powdered rottenstone. 
After standing half an hour, they were pol- 
ished with a clean bristle shoe brush. If a 
new brush is not available, wash out an old 
one with gasoline and let it dry. By using the 
rottenstone over the wax, the new and slightly 
raw look is lost, and the work really seems 
like an old bronze work of art. 


INCE I had considerable veneer stock on 
hand, I felt that I should like to design 
other types of book ends. Those appearing 
in the circle were one result. A basswood 
block was covered on the face side with Amer- 
ican walnut burl veneer and on the back 
with a plain rotary-cut piece. Enough stock 
was veneered at one clamping to make both 
book ends. It was afterwards cut across the 
butt center line, and the pieces were then 
clamped with the burl faces on either side of 
a clean, well-sanded piece of softwood to 
dry evenly for a week. Never finish freshly 
veneered work. 

The base moldings were next made up, the 
face blocks band-sawed to profile, the edges 
sanded, sponged, dried, and then resanded 
with 4/0 paper. Then the aluminum foot 
plates were housed beneath the bases, the 
ends and bases assembled, and the entire piece 
inspected for spot sanding with used 4/0 
paper. 

Since the burl on the end faces was rather 
dark, it was necessary to stain the base, edges, 
and backs first with full-strength water stain 
of the brown mahogany or black walnut 
type. While the main parts were still damp, 
the untreated burl was stained with one part 
of walnut reduced with two parts of water, 
and the veneer was wiped with a clean cloth. 


How to Finish Book Ends and Similar Small Craftwork Pieces 





(Continued from page 79) 


The work was set aside to dry overnight. 

In order to tone up the walnut slightly 
as well as to seal the wood in preparation for 
the filler coat, one part of orange shellac was 
cut with an equal amount of white, and this 
mixture was thinned with five parts of de- 
natured alcohol as made for shellac work 
alone and not for auto radiators. The shellac 
was applied with a soft bristle brush, dried 
three hours, and sanded with old 6/0 finish- 
ing paper, which had been well crumpled and 
then straightened out. 

Following the sanding, the entire work was 
given a coat of filler made from silex and 
colors ground in oil according to the formula 
previously given (P.S.M., July 7°36, p. 90). 
Similar walnut filler of the silex type can be 
had at paint stores and should be reduced 
with a thinner made of one part pure turpen- 
tine and two parts gasoline at the rate of 12 
to 14 lb. to 1 gal. for walnut and mahogany. 
If kept sealed in a tight can in a reasonably 
warm place, such a filler will remain in good 
condition until used up. 

After the filler was applied, wiped clean, 
inspected, and the molding fillets and joints 
run with a rag and picking stick, the work 
was allowed to dry for twenty-four hours. 

Next a four-hour floor varnish was well 
brushed out in a thin even coat and allowed 
to dry over night. Old 4/0 paper was used 
to sand the work smooth and level. It is 
important to avoid cutting through on the 
edges, which are presumed to have been ade- 
quately sanded free of sharpness. 

This work completed, the book ends were 
carefully dusted, tack-ragged off, and a full- 
bodied coat of the same varnish was flowed 
on with an absolute minimum of brushing. 


Next a hair-line artist’s brush was used to 
pick out any lint before the varnish surface 
set, after which the work was put aside to 
dry in a warm room for a week. 


OR the final finish, the dried varnish was 

rubbed with crude oil, FFF pumice stone, 
and a hard felt pad. When the rubbing was 
complete but the resulting sludge still re- 
mained on the surface, cotton waste was 
squeezed slightly free of water and used as a 
pad to rub the work with the grain of the 
wood. A final clean-up was given with brush, 
oil, and cloths. Felt was cemented to the 
lower face of the aluminum plates. 

The modern-style book ends shown in the 
other illustrations are veneered blocks with 
¥% by 4-in. lead slugs placed in borings in the 
base for stability. For one pair I used walnut 
veneers with a cross-ripple figure on the side 
faces and quilted maple veneer on the curved 
profile; for another, silky oak from Austra- 
lia on the sides and satinwood for the pro- 
file. Part of the modern practice in furniture 
finishing calls for bleached effects, and it 
seemed desirable to use an ivory or bone- 
white finish on the maple base strips and 
maple veneer to contrast with the darker 
veneers. To accomplish this, use was made 
of a modern antiseptic liquid employing a 
stabilized chlorine solution and obtainable 
at any drug store. 

No stain was needed on the veneers because 
they had been chosen for their color values 
as well as beauty of grain. The woods were 
sealed with a much-reduced coat of clear 
brushing lacquer. No filler was used. After 
drying, the sealer was sanded with used 4/0 
or 6/0 paper and given a coat of four-hour 
varnish. The remainder of the finishing was 
as previously described. 
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DONT PASS BY THIS /% 
Read how you can learn 
the latest Dance Steps mt 
from ARTHUR MURRAY 
Worlds Greatest Dancing 


Instructor FREE I/6 


YOUD Pay #5 EACH PRIVATE LESSON ( 
TO LEARN THESE STEPS IN 
ARTHUR MURRAYS NEW YORK STUDIO 
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to Dance Smartly: 


SAY, BEN —IF 
you've GOT 








NO DANCING FOR M6 - I'M 


KEEPING THIS FACE FULL OF /| HICKIES YOU re LESSONS BY ARTHUR MURRAY. 
HICKIES HOME UGHTA EAT YEAST, PLEASE a SAVING YEAST CAKE 


° 
FLSISCHMANN'S 
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E to Clear Your Skin! Learn 
1 BE POF POPULAR ! 
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BEN'S GETTIN’ 6000 - 4 
PRETTY NEAT HOW HE , 
WORKED IN THAT STEP! 























—GET THIS FREE FLEISCHMANN DANCE 


CARD FROM YOUR GROCER TODAY! 


The Arthur Murray Dance 
Book is NOT FOR SALE. 
The only way to get a copy is 
with Fleischmann Yeast la- 
bels. Paste these on the FREE 
Dance Card you get from your 
grocer. Send it in. 


mann’'s Yeast, 


If there are no Dance Cards at 
your grocer’s, you can still get 
the book by pasting the 81 
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local grocer.) 





labels on a piece of paper, or 
putting them in an envelope, 
and sending them with your 
name and address to Fleisch- 
701 Washington 

t., New York. (This offer hoids 
good until August 31st, 
(Details of securing Dance Book differ 


slightly in states West of Denver and 
in Canada, see newspapers or ask your 


ase mention PopULAR SCIENCE MONTHLY 





1937.) 









ae 


@ After the start of adolescence, 
develop. 
oversensitive. Waste poisons in the blood irritate this 
sensitive skin—and pimples break out! 

Fleischmann’s Yeast helps to clear up pimples by 
clearing these skin irritants out of the blood. Eat 
3 cakes every day—plain, or in a little water—one 
NY cake about 2 hour before each meal. 
~“ 






*‘Eat 3 cakes of Fleischmann’s Yeast every day,” says Dr. R. E. 
Lee, famous physician, ‘‘to help clear up Adolescent Pimples.” 


important glands 


The whole body is disturbed. The skin gets 


Start today! 


\ Copyright, 1937, Standard Brands Incorporated 
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RESET 
LOOSE 


CASTERS 





IN CANS 
IN TUBES 


W00 


Makes 1001 Household Repairs 


Anyone can nowmake house- 
hold repairs that last with 


easy-to-use Plastic Wood— 
the wonderful discovery that 
handles like putty and dries 
to hard, 
proof wood. Millions are 
using it to reset—once and 
for all— 


perm anent watef- 


casters 
loose drawer pulls 
bathroom fixtures 
repair damaged furniture 
fill cracks and old screw holes, 
etc., etc. 


Plastic Wood will stick to 
wood, metal, stone, glass and 
porcelain—can be sawed, 
sanded, carved and finished 
just like real wood—will hold 
nails and screws without 
Get 
a can or tube for a few cents 
hardware and 


splitting or crumbling. 


— at paint, 


variety stores. Keep it handy. 


PLASTIC 


WOOD 
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A blueprint and in- 
structions for this 
sailboat are avail- 
able for 50 cents. 
Order No. 314-R 





Sailboat Plans 
ADDED TO OUR 


Blueprint List 


MY, AKE the most of those rainy days this 
A spring when bad weather keeps you in- 
doors. Our blueprint list offers a wide variety 
of projects you can build in your home 
workshop. Boats, radio sets, furniture, ship 
models, toys, and many miscellaneous items 
are comparatively simple to construct if you 
have our easily read plans to follow 

Pictured above is a 12-ft. sailboat, plans for 
which are being added to our list this month. 
The boat weighs only 200 pounds complete 
and can easily be carried about on a car or 
trailer. Blueprint and instructions (No. 314- 
R) cost 50 cents 

For fifteen years we have been publishing 
blueprints drawn and tested by experts. This 
service was the first of its kind and has grown 
steadily until now a large number of projects 
are available. A partial list is given below, 
but we recommend that you send a stamped, 
self-addressed envelope for the complete list. 


arn BOATS 
4, — 
/ Canoe, 16-ft. Canvas-Covered 
F ' Kayak, with sail, etc., 192- 
s— 2 | see 1.00 
Combination Boat, 15-ft., for sail, outboard 
motor, or oars, 131-132-133-R........ 1.00 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 25 
16-ft. Motorboat-Rowboat hy decked hull; 


witb outboard or inboard 


DN vtieivevnndinsiociieiiies 50 


for use 
drives and oars), 149- 


Outboard Racer for Class “‘A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R ............. Bs 
Runabout Sportboat (15% ft. long with de- 
tachable top, seats that fold into 
bunks, etc.; for use with outboard or 
inboard drives), 175-176-177-R.... 1.00 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R.......... -50 
Sport Runabout (9 ft. 8 in. long, 43-in 
beam, for small outboard motors), 
309-310 , os snieinineis .50 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


MISCELLANEOUS and TOYS 





Arbor and Garden Gate, 9........ 25 
: Block Puzzles (Six), 65........s00+ 25 
ys Colonial Doll's House, 72 = ome 
Cootume Jewelry and Solid Model of Ar- 
gonaut Pirate Ag ral Boat, 275..... as 
WOES PESUGR PUGMAGGIE, FF cccissesccsesesacccsccsscssssece 25 
Garden Chair, 260A .25 
How to Make Oval Picture ‘Frames; “also 
Ski Spreader and Clamps, 315A..... 25 
Log-Cabin Bird House, 244A 23 
Modernistic Desk Clock; also information 
on cutting and eet metal with 


acid, 282A , aa 
Outdoorsman’s Lightweight “Trailer (10-ft. 

long, 4 ft. wide, 4 ft. 9 in. high; 

kitchenette on back), 300-301-R........... 75 


(Continued on page 113 


NTHLY when answering advertisements 











Write for your copy. State kind of 
boat 





BONNEY 


TOOLS 


are the 


Finest 


that money 
can buy 


Write for Catalog M 


The NO. 25 ENGINEERS 
WRENCH SET of ‘CV 
Chrome- Vanadium Steel 
chrome-plated, consists of six 
double head 
wrenches with openings trom 


open-end 


an 


Bonney Forge & Tool Works 


Allentown, Pa. 

















| WINCHESTER 


‘" SUPER SPEED 


STAYNLESS 


.22 LONG RIFLE RIMFIRE 


‘Use These In Your .22 Rifle 
for More Speed and Power 


HILE a regular .22 Long Rifle rim fire bullet 

is covering 75 y a. a Winchester Super Speed 
Staynless bullet goes 100! In shooting woodchucks, 
crows, other farm pests, that 25-yard gain in speed 
is vital. Beating the mg or dodge that eludes a 
slower bullet. And how Super Speeds do hit! You 
get 35 to 60% more power, according to whether 
using Shorts, Longs or Long Rifles. Accuracy? 
Plenty—with the added help of flatter trajectory. 
And clean, no-rust Stayniless priming. Hollow-point 
or solid lead bullets, wax-coated Kopperklad or 
lead greased. Get Super Speeds at your Dealer’s. 
Same cost as regular Winchester Staynless .22s. For 
folder and 56-page Gun and Ammunition Catalog— 
FREE—write Dept. 34-C, W th. 7 ae 
Co., New Haven, Conn., U. 


WIN CHES TER 


TRADE MARK | 











24 in. Models of Famous Shins 
Complete Kits 


9 Plus 15¢ 
Postage 
EACH 














SOVEREIGN 
of the SEAS 


Construction Kits contain Carved Wood Hulls; Printed Bal 





Clipper Ships 


CUTTY SARK and 


sa Decks; Lifeboats, Anchors, Bitts, Wheel (all Cast Metal) 

Chains, Masts Spars Rigging, Cement, Colored Lacquer, 
Full Size Plans and_ Instructior Plus 15c 
Your choice of either Model, Complete Postage 
Nit 


Send for Catalog Model Ships, Fittings, Materials—5c 
IDEAL AEROPLANE & SUPPLY COMPANY, Inc. 


New York, N. Y. 


28 West 19th Street 











Better Built 
Lower Prices 


the World 
"" BOATS 










Only Boats With Canses S56 ond up 
Full Length Spray Rails 
Keep passengers perfectly 


Rowboats $42 and up 





dry—even at high speeds. 
Catalog also shows today’s 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 
CATALOG FREE 


Outboards $42 and up 


Tr which you are interested. Very fast utility model 


HOMPSON BROS. BOAT MFG. co, 
219 TH St. Write to ) 119 Eim St., 
PESHTIGO, Wis. either place CORTLAND, N.Y. 
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LOOK OUT ANTI-FREEZE- 
HERE I COME! 








NOW’S THE TIME TO CLEAN 
OUT YOUR RADIATOR 


Put your car in shape for summer driving, 
right now. Remove anti-freeze and clean. 
out all the rust and sediment that are clog- 
ging your radiator. You can do it yourself 
for ten cents—in a few minutes. Just get a 
can of Sani-Flush. 

Pour a little in the radiator (directions 
are on the can). Run the motor. Drain. 
Flush. Then refill with clean water. Sani- 
Flush removes lime and scale from the cool- 
ing system. Opens the circulation of water. 
Insure s an efficient flow through the cooling 
system. Sani-Flush cannot injure aluminum 
cylinder heads or motor fittings. Most bath- 
rooms have Sani-F lush for cle saning toilets, 
Sold at grocery, drug, hardware, or five-and- 
ten-cent stores — 35 and 10 cent sizes. 
The Hygienic Products Co., Canton, Ohio. 


Sani-Flush 2 
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ATLAS PRESS CO. 


vir ( 
Before 
catalo r 
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term mew nr nn ee eee eee 
| ATLAS PRESS CO., 555 W. Pitcher St., Kalamazoo, Mich | 
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WORKSHOP BLUEPRINTS 
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Parcs Dalim, 4-62. BORE, 10° corcvcsrnrssccvscscsccescece a 
Projector for Photos and Pictures, 259A.... .25 
Question-and-Answer Game, 302A..........0.: 25 
Scroll-Type Metal Book Ends, Mail Box 
with Buzzer, and Toy Target, 303A.... .25 
Simple Jéwelry Designs, 298A............ccccccsc0 .25 
Toy Fire Engine, Dump Truck, etc., 101..... .25 
Turned and Inlaid Buffet Set, 307A........... 25 
MODELS 
Barbary Pirate Galley or Fe- 
ES EE ee .75 
f_| Barnegat Lighthouse, 298A...... 25 
Brig Malek Adhel (20-in. hull; frame-and- 
lank construction), 304-305-306.......... 1.00 
Civil ar Ships Monitor, Merrimac, and 
Hartford (3'4, 5%, and 5% in. long 
UIs, BU caseseascixsecncscccsncseitonaass 25 
—menee wef Great Republic (31%4-in. hull), 
IN asia citsnasnehindinischiciancees 1.25 
Clipper Ship Sovereign of the Seas (20%4- 
in, Hull), 51-52-S3-R.......cceecsesesrersseeees 1.00 
Clipper Ship in a Bottle, 121-122............0000 .50 
Coast Guard Patrol Boat (20%%-in.), 286- 
iP ASSES Se GRR ee 75 
Cruiser U.S.S. Indianapolis (12-in.), 216... .25 
Farragut’s Flagship Hartford (33%%4-in. 
eS eR eae 1.50 
Flying Model Airplane Utility Special, 24- 
a My, SUNN sdecismnscionsacsonibigemibavechixes .50 
Freighter, Ocean (14-in.), 271.........cc0scccces .25 
Galleon Revenge (25-in.), 206- 207-208-209... 1.00 
ee OE s ON SE ee .25 
H. M. S. Bounty (8'4-in. hull), 254 .25 
Liner—Queen Mary (10'%4-in.), 283 25 
Liner St. Louis (11-in.), 231..........c-.000. 25 
Louis XV_ Sedan Chair, 123-124...........s0000 .50 
Nourmahal, power yacht (8%-in.), B 
2 ee ei ee ” ee .25 
Racing Yacht Seascout (42-in. )» 106-107-R.. 45 
Roman Galley (19-in.), 138-139-R.. iis, ae 
Sea Witch, Clipper Ship (9'4-in. hull), 219 .25 
ees OS eee 25 
Stagecoach with Horses, 144-145-146-R........ 1.00 
. Toy Motorboat (29-in.), 63-64-R......ceeee = 75 
Tugboat, Harbor (11%-in.), 284...... a5 
U. S. S. Tuscaloosa (1134-in.), ae 25 
Viking Ship (20%%4-in.), 61-62-R.........ccccceeeee .75 
Winnie Mae, 4-ft. Flying Scale Airplane 
BE, SRI cccccsiacascntscssnnsssnccsnien me 
| Yacht Rainbow (7'4-in. hull), 233.. 25 
(Construction kits are available for) 
(some of these models. See page 20.) 


RADIO SETS 


All- Wave Portable Receiver 
(two tubes, operated by bat- 











Re EE ETE -50 
| Amateur Short Wave Receiver, 155. .25 
| Amateur Radio Transmitter, 183-184............ .50 
| Five-Tube Short Wave (A.C. or D.C.), 223 .2: 
Full Electric Headphone Set, 130.......... as 
One Tube (battery operated), 103......000...  .25 
se Ree 25 
Short-Wave Converter Unit, 137.........0..4... 25 
FURNITURE 
Child’s Costumer, 179A .25 
Coffee Table, 245A.. 25 
# Colonial Writing Desk, 21........ > +.) 
End Tabie, American Empire, 241A.. ; oa 
Early American Round-Top Stand, 191A .50 
1812 Sewing Cabinet, 178A.............00. .50 
Folding Screens, Four Modernistic, 91......... 25 
Gate-Leg Table with Round Top, 24.. 25 
Maple Tavern Table, top 30 by 68 in. 318A 50 
Modernistic Book Ends, Low Stand, and 
| Bookshelf, 100.. .25 
| Modern Tea Wagon and Cabinet into which 
SO PONIES, BEBM c.csscecsesscs. 25 
Queen Anne Dressing Table, “Stool, and 
_. | a ge eee ee 
Radiator Inclosures, 278A...... 25 
BOONE “TONE, Bs Di vivissciccscccecsccccscsncnsecsses 23 
Small Barly Colonial Pine ‘Chest, 308A... 25 
Smoking Stand, Modern, 238A ........ccccccccccc0000. +25 
Spool-Turned Table, 290A .............cccccccceeeeees .25 
Table, Four-Leaf Card, 239A.... 25 
Telephone Table and Stool, 18.. icdcouecliansagin "> 
Tilt-Top Table (turning), 140......... ; » 
Treasure Chests (metal bindings), 78..............25 
| al . 
| Popular Science Monthly 
| 353 Fourth Avenue, New York 
Send me the blueprint, or blueprints, numbered 
as follows 
I am inclosing dollar cents 
Street 
City and State 
Please print your name and addre learly 
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@ 10¢ buys 4 super-sharp 
Treet Blades — so keen they 
slide through your whiskers 
without a pull or pang. 

Your skin doesn’t feel and 
your beard can’t resist Treet’s 
long-life edge. 

Be comfortable! Be thrifty! 
Shave with Treet Single-edge 
Blades! 


Treet Safety Razor Corporation 


Newark, New Jersey 





7. M. 


BLADES 


FIT GEM AND 
EVER-READY RAZORS 


REG. U. S, PAT. OFF. 














BEAUTIFUL PICTURES 


OF MEAD’S NEW 


Portable 











If you are interested in buy- 
ing a factory-built boat or as- 
sembiing your own at home 
in a few days, then SI these 


$7 un-retouched photographs 
of Mead new portable KI- 
YAKS being sailed rowed, 
paddied, and used with mo- 
tors Just end Coupon and 
a fo Ww postage-handl ing) for 

irculars picturing these 








new 
7 be autiful boating photos! 


BIG MONEY 


ASSEMBLING AT HOME 
IN A FEW HOURS! 


Farn money assembling MEAD 
others, or 


Anyone can assemble it. 
Fun for l! 





The 50-lb. OK-2 makes 


rowing 


5 own from cut- 
to-fit Construction Kitand save 
wonderful portable 
Take yours anywhere 
auto. 
a 
boarding oe hing, 
ping. Safe. Leak-proot. 
Se ty fot Ne str ng as a giant 
ctene as a fe ather! Amert- 
’ most beautiful small boat 
asse mb led by anyone with. 
t previous experience. Get — 
urs ready now for Vacation 
n! 


PRICEDLOW 


—- EASY PROGRESSIVE 
PAYMENT PLAN! 


a pleasure! 


rowing, 
hunting, 








with complete 
loads of fun! 


OK-2 
Sail rig... 

































Mead's KI-YAK prices are low 
tr high. Of- 
fe ssembled, OK-2 as motor boat. Con- 
re or OR tn vertible to sail or rowboat. 
h ome Ase r) * 
r ve Pay- 
ire. Mail 
ng Low In- 
Circulars 
ving , beautiful boat 


t $6 Gift Paddle Offer, 
Hi irry——before prices go upi 


autoists. 
Ki-Yaks 


20 





deal for 
Mead 

















= 
? 
. 
The 30 > SS 
CK = s 
yo nar =~ 

Nivakow — Gentiemen ° 

a © I enclose 1 as po tage shandling 
hurry! } > ‘ 
charge. Please ye latest 6 

‘ Cireulars owing 87 beautiful KI 
s YAK photographs, Low Introductory Price “ $6 Gift 5 
s Paddle Offer. (Please PRINT Plainly.) . 

. 

MES A hrbe bourke 0000640600604 000 6b0Rd aR ee ReN r) 
E GTUREE @ Mec cccccccccccccescccccvccccessees . 
© OeET eo ccccccccccscccces ATE. seeeeeees 5 
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Wire decorations 
on metal ash tray 





SMOKERS’ ACCESSORIES 


5 3) 


(Continued from page 


sign was made with twenty 1-in. pieces of 
square wire bent into crescents and assembled 
with solder from the back, so that the front 
would require little finishing. 

The appearance of a drum was given the 
cigarette server illustrated last month. It 


was made from a ten-cent combined humidor 
The bands are of round wires 
the 


and ash tray. 
twisted together and then flattened; 
“ropes” are of small twisted square wire. 

Perhaps you pre- 
fer a pipe! The hold- 
er illustrated at the 
beginning of the ar- 
made of 





ticle was 
half-round wire, 
twisted; the base is 
a 2\%4-in. ring, with 
the upper part 
formed from a sep- 
arate piece. To go 
with it, a pipe ream- 
er may be made. 
To file wire to a 
point before draw 
ing it, merely file 
tapered notch in the Pointing a wire in a 
end of a piece of notched board so that 
hardwood, then SS Se.» So 


through the drawplate 
clamp it down. . ° 


In order to cover soft solder with a film of 
brass so that soldered joints are not visible, 
first apply a coat of strong copper sulphate 
solution; and on rubbing it with an iron wire, 
copper will be deposited. Wipe off the solu- 
tion and again coat the joint with a strong 
solution of equal parts copper sulphate and 


zinc sulphate; on rubbing with a strip of 
zinc, the color will change to that of brass. 
If you would like additional wire-work ar- 


ticles to be prepare d, please send a post card. 






Applying a brass finish to the cigarette 
holder to color and hide the soldered joints 
MONTHLY hen answert lvert rents in this magazi 














deep, dark 


wafer... 









Load up your 
duffle, some 
grub and an 
axe. Strike out 
for sport in the 
wilds. Follow the ribbons of water with ease 
.«. with the stroke-stroke-strcke of an Old 
Town. It’s an Indian craft that’s brought 
up to date! Light and responsive and tough. 

See all the different models in the new 
catalog. Write for a free copy. Models for 
paddling, sailing or kicker. Prices start at 
$73. Also a fine fleet of outboard boats, in- 
cluding large, seaworthy types for the fam- 
ily. Rowboats. Dinghies. Write today: Old 
Town Canoe Company, 315 Main Street, 
Old Town, Maine. 








and MONEY-SAVING 
CAMERA & SUPPLY 


Exgisias latent  lnventiens. methods 
Home Movie 
fits! Offers 

oney-sav- 
movie Cam- 
ms, yall a etc. 











CENTRAL CAMERA C 
230 S. Wabash, Dep’ 








WHITTLIN’ 


A REAL HOBBY FOR 
OUTDOOR MEN 


Here’s a new idea for 
sportsmen. A new kit con- 
taining enough material 


for carving two of these 
quaint wooden Sea Cap- 
tains, with complete step- 
by-step instructions. The 
wood blocks supplied are 
already shaped to the ap- 
proximate outline. A spe- 
cial wood carving knife, 
sharpening stone, and paints 
are included. These hand 
carved figures are just the 
thing for your Hunting 
Lodge, Den, or Cabin. Send 
only $1.50 and the complete 
kit will be sent postpaid. 


POPULAR SCIENCE bpept. 57 
353 Fourth Avenue, New York 














Be Accurate and Positive 


Toexamime diamonds, coins, machine parts, 
ores, specimens, and paintings use this fine 
doublelens diamond eyeglass. Diamond ex 
perts, jewelers, watch repairers and engrav- 
ers use this very same kind of glass. Small 
defects, flaws, names, and details cannot be 
found with the naked eye. Therefore this 
powerful double-lens glass will bean amazing 
help toanyone. Price $1.00 postage prepaid. 
Security Jewelry Co. 
742 So. Hill St., Los Angeles, Calif. 
In diamond business over 3 years 


POPULAR SCIENCE MONTHLY 











GIANT MOVIE SETS 


~ (Continued from page 38) 


cyclorama was deep blue in color, and spiral- 
ing upward from right to left was depicted 
the Milky Way in flashing automobile tail- 
light and head-light globes. 

Troubles seldom come singly to these wiz- 
ards in construction. Not long ago, the pre- 
duction department at the Warner Brothers 
studio received orders to build a thirty-ton 
revolving water fountain which not only 
must revolve, but must be lifted silently 
twenty-two feet during the filming of a scene. 
And it must be ready for shooting in ten 
days! 


RANK N. MURPHY and Louis Geib, 

production managers, ordered cots placed 
in their offices and tackled the job. First, 
they laid out detailed plans. The foundry 
must fabricate twenty-six tons of steel forms 
and provide a hydraulic jack capable of lift- 
ing the set. From the mills must be delivered, 
in three days, 820 pieces of lumber. Carpen- 
ters, plaster workers, tinsmiths, and tailors 
received their orders. Another group of work- 
men must cut a hole twenty-five feet wide 
in the floor of the stage, dig it thirty feet 
deep, and lay a concrete foundation for the 
jack. There they encountered trouble: that 
part of the stage was built over quicksand. 

For two days, carpenters and cement work- 


ers labored in that pit, pouring concrete, 
building water-tight forms, and pumping. 
On the third day they completed the heavy 


concrete base. On the fourth, the crew start- 
ed assembling the big fountain, and one week 
later the company moved in to find four 
platforms, one turning within another, and 
the steel-and-wood fountain moving silently 
up and down at the turn of a lever—an 
achievement impossible anywhere but in this 
land of feverish activity and make-believe. 

Few sets are complete duplicates of the 
places they are intended to represent, but the 
parts reproduced are as accurate as artist and 
draftsman can make them. Recently, for 
instance, a director planned several scenes 
around the New York end of the Brooklyn 
Bridge. Obviously, he could not re-create 
the entire bridge, so he compromised by hav- 
ing the abutments built of wood and heavy 
paper formed to represent stone, while on a 
wall in the background was hung a huge 
photograph of the bridge, fading away in 
the distance until it virtually disappeared on 
the Brooklyn shore of the East River. 

Chris Christensen, a Dane who for twenty- 
seven years sailed before the mast, is the ex- 
pert who creates ships of all kinds indoors 


for the movies. For one recent picture he 
built two pirate sloops, a schooner, a fish- 
ing smack, two French merchantmen, and 


replicas of the quarter deck, poop deck, and 
below-decks of H.M.S. Victory. Again, he 
constructed the forward halves of two large 
schooners on runways, maneuvered them 
alongside each other by means of wooden 
tracks and pulleys, and finally pulled them 
apart again while the cameras recorded a 
hand-to-hand pirate battle. 


INDS of hurricane strength lashed the 
Mississippi the other day, but the “river”’ 
consisted of a pool of water four feet deep, 
150 feet long, and fifty feet wide. Sixteen 
thousand gallons of water tumbled down 
eight flat-bottom chutes into the pool, while 
a battery of nine airplane propellers turned 
by gasoline engines lashed the turbulent wa- 
ter with fifty-mile winds 
Property boats, sturdy enough to with- 
stand a severe battering, rode out the storm. 
A few days later they were dismantled, and 
the pieces returned to the carpenter shop 
ready for rebuilding into a volcano, a steam- 
ship dock, a battleship, or a bridge, in the 
next creation of the wizards of Hollywood. 
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Lathe may be 
operated from any 
lamp socket 


‘B5m 


Less Motor Drive 


Pm 
A Back-Geared Screw- 
Cutting Precision Lathe 


Terms as Low as Weight 320 Ibs. 


$600 


A Month 


sii 


$116 





No. 415-YA 0% ” swing by 3’ bed W rere Bench Lathe with Horizontal 
Motor Drive, 44 h.p. Reversing Motor, Switch and belt tension counter- 
shaft as shown above. ($15.00 Down, $6.00 a month for 18 months) 
"THE new 1937 model 9-inch Workshop Precision Lathe 
is a back-geared Screw Cutting Lathe and is recom- 
mended for the finest, most accurate jobs in manufac- 
turing——in the tool room, in home workshops and auto- 
motive machine shops. 
Features include Twin Gear Reverse to lead screw, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed to 
Carriage, Precision Lead Screw for Cutting screw threads 
—and scores of other important features. Takes 38 prac- 
tical attachments for milling, grinding, draw-in collet 
chuck work, and many other manufacturing jobs. 


SOUTH BEND LATHE WORKS 
846 East Madison St., South Bend, Ind., U.S.A. 








5 OTHER SIZES: 9” 11” 13” 15” and 16” SWING IN ALL BED 
LENGTHS PRICED FROM $97 TO $1200. 

Lathe shown below is No. 117-C 16” x 6’ Quick 

Change Gear Underneath Belt Motor Driven 

Lathe with 1 h.p. motor. Complete as shown. 

Weight 2300 lbs. ($87.50 Down, 

$38.50 Monthly for 2: 





FOR NEW CATALOG 15-K 


New catalog illustrates and describes in 
detail this new Workshop Lathe in 8 dif- 
ferent drives, 4 bed lengths. Shows the 38 
attachments for use with this lathe. A 
valuable book for all interested in metal 
working lathes. This new catalog sent 
free, postpaid. Use the coupon. 


Months). . 



















South Bend Lathe Works, 
846 E. Madison St., 
South Bend, Ind., U.S.A. 
Please send the following 
“19” Workshop Lathe Catalog 
() General Catalog No. 96 


postpaid 
No. 15 


free 


ix 


of work 


Name 
Addres 


City State 


TCL 1D Dareccon LATHES, 
winventi G Wik 14-8 044 
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n PRINCIPLE 
Ue ~ SRNES GAS 
pias: or. to perfected combustion! 


LAST! Automotive engineers have smashed down the 

The new VACU- 
MATIC solves the secret of greater power, ‘putting new life and pep 
into motors, adding mileage to every gallon of gas split-second 


pick-up, sensitive accelerator response, quicker starting, greater speed 
and smoother running. 








WITH 


















































b Pied Gilzmalié& - Nothing 
Peliewable.” RAP” ick showed 3° Guaranteed Gas Savings ~N Like Ic! 
“very glad 00 = peak pet gallon VACU-MATIC proves itself on every car VACU-MATIC is entirely different! It operates on the super charge 
sacrease of 9 asbneon It is guaranteed to give worthwhile gas sav- Principle by automatically adding a charge of extra onygen, drawe 
4. V. Grove. we dan average ings, quicker pick-up, and more power or it costs {Tet from the outer air, into the heart of the gas mixture. It is entirely 
itasnes 7 4 TOMATIC and allows the motor to “breathe” at the correct time, 
Plymouth, 1 ¢ crease of you nothing. You can instantly tell the differ- } it 
On my ‘les pet 8 “tho m, an ¥ of $19 2 ence in motor performance — in cash savings on opening and closing automatically as required. It is so simple u wi 
Af 22 om This means ry ou: b, Cali) gasoline amaze you—so practical it will save many dollars on gas costs. 
f e 
miles a yeat 
oh of $109 eno aay. ved ®? vaceh ts All Cars =~ — — -FREE OFFER COUPON— — —: 
ne gallo cooly 4 gab ACU-MATIC is constructed of six bes : 
we saves me Oech day—0™ parts, assembled and fused into one | THE VACU-MATIC COMPANY i 
buy 9 6a Sweet, unit, correctly adjusted and 7617 = 3O3 W. State St, Wauwatosa, Wis 
fons. ~ one Son sealed at the factory, Nothin 
UMA 4 a Gentl 7 i 
mp have cwelve VAL ne © Meacosent an A 2 aoten ‘ete, ae | Gentlemen: Please send me full particulars concerning the 1 
awetind they agen nomen ree x yp ef Pge ee ACU-MATIC and details of your FREE OFFER. This of 
cats =a a wnileage The a vet splends pe ape ed rg course does not obligate me in any way 1 
imcrea lease unusual sales and pro 
PF its, Valuable terri Free Details |» 
tories now being You owe it to yourself to — j 
assigned. Check know all about this remark 
and mail able discovery. Mail the Adécems | 
coupon now—today |! | City ee Ae ae | 


O Check here it it interested in selling proposition. 
— —— =_ 


The Vacu-matiec Co. Wauwatosa, Wis. — 
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TO GET A STRONG HOLD 
OR TIGHTEN LOOSE abe. 





is nothing else like Smooth-On 


HERE 
No. 1 and in re- 
costing only 


of 


for solid anchoring, 
pair work, a Smooth-On job, 
1 few cents, restores full usefulness 
many household fixtures, utensils and tools 
that would otherwise have to be discarded 


ind replaced many times the cost of 
the repair. 
Smooth-On No. 1 should be used for 


tightening handles, locks, casters, stripped 
threads and nuts, anchoring or resetting 
in concrete, stopping leaks in gas, 
steam or smoke pipe lines, at 

sand holes in boiler or radiator 

e seams in tanks. 

Use it also on your car for stopping leaks in 
the web Re hose connections, tank, oil 
and exhaust lines, for patching cracked water 
jackets and crank and gear cases, for tighten- 


bolts 
walter, 
Crag ks ¢ 


oo 


gas 


ing loose hub caps, mud guards, lamp and 
tire Supports, etc 

Smooth-On No. 1 is simple to apply, ex- 
pands to everlasting tightness in hardening 


into metal, and when correctly used makes a 











quick, inexpensive and permanent repair every 
time 
Be prepared for emer- 
gencies by keeping Smooth- 
On No. 1 handy. Buy in 
Home .~ Auto 7-0z., 1-lb. or 5-lb. can 
REPAIRS from your nearest hard- 
{1 ware store 
ul,) 
sre _tans ee ee ee ee ee ee ee ee ee 
[Neve SMOOTH-ON MFG. CO. 
satis P Dept. 58 
— 574 Communipaw Ave. 
SMOOTH-ON Jersey City, N. J. 
Ee Please send the free Smooth- 
Write for On Repair Book 


FREE BOOK 


Name 






Address. 








ONLY BENJAMIN HAS THE GENUINE SAFE 
COMPRESSED 
AIR PISTOL 


For Target & Small Game Economical Ac- 
curate Practical Adjustable Force Anas: 
Single Sh« 


ing Maximum Velocity. Safe. 
with Bolt Action-Hammer Fire— Hair Trt aor 
Satety al. 177 or or BB Price $7 Holster $1.75 





t Air Rifle $7 1} Single Shot 
ot L. K Repeater “74 Bee $7.5 


and 2 
Rifle >») | 
ealer or Direct e iirec he On 

posne Compressed Air ‘Pistols ~ Rifles a the Marner. Full De- 
tails argets ree Write Today for introductory Offer. 
beNuaMt AIR RIFLE CO., 653 N. B’way, St. Louis, Mo., U.S.A, 


RB Air 
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NATURE’S JEWEL BOXES 
THROUGH A MICROSCOPE 


(Continued from page 65) 


the collected material in a flask or test tube 
and drain off as much of the water as possi- 


bie. Add a little hydrochloric acid and boil 
until the plant material has become almost 
black. It is a good idea to let the specimens 


remain in this acid for about a day after it 
cools. Then add water, let the material settle, 
and carefully pour off the water. Repeat this 
several times. Let the flask stand several hours 
after the final washing, and then pour off all 
the water possible. 

Any remaining 
may be removed 
of sulphuric acid, 


traces of organic material 
by adding several drops 
one drop at a time, to 
the mass in the bottom of the tube, and 
heating slightly. Organic substances will turn 
black. Next, add a little piece of potassium 
bichromate, to remove the blackened portion. 
Let the contents of the tube cool, and then 
pour them into a tube or beaker of water. 
Never pour water into the tube, for an ex- 
plosion might result. Finally, rinse several 
times with water as described above, and, 
except for the presence of sand, your diatoms 
are ready to mount. 

O SEPARATE the sand from the dia- 
toms, place the mixture in a test tube half 
filled with water, and shake. Let it stand until 


the sand has settled, leaving the diatoms, 
which are lighter, suspended in the water. 
Pour off the water and diatoms. 


Keep the cleaned diatoms in labeled vials 
of distilled water to which a little alcohol 
has been added. When ready to make a per- 
manent mount in balsam, clean a cover glass 


and slide until no grease film is present. Lay 
the cover glass on a one by three-inch slide, 
and this in turn on a perfectly horizontal 


surface. Now place in the center of the cover 
glass a drop of water containing diatoms. Put 
some kind of a dust shield over it, and let 
the water evaporate. Carefully lift the slide 
bearing the cover glass, and place it on your 
microscope stage 

If, on examination, you find that the dia- 
toms are sufficient in number and well-dis- 
tributed, carefully place in the center of the 
cover glass a drop of fairly thin Canada bal- 
sam. Warm it, if necessary, to make it spread 
to the edges of the cover glass. When the 
balsam has hardened, lift the cover glass from 
its temporary support, turn the balsam side 
down, and lower it to the surface of a clean 
slide, that has been previously warmed and 
had a drop of fresh balsam placed in its cen- 
ter. The cover gtass should be pressed light- 
ly into place, with the balsam spreading uni- 
formly to the edges. Do not use more balsam 
than necessary. Patient workers sometimes 
produce slides of great beauty by arranging 
diatoms of various forms in geometrical pat- 


terns and designs 

| [ATOM skeletons millions of years old are 
available from various sources. Such fos- 

silized remains make up the bulk of diatoma- 

ceous earth, or kieselguhr. They are used 

ingredients in tooth pastes and powders, and 

in scouring preparations; and, of course, 


specimens suitable for microscopic study can 
be obtained from such sources. 
\ particularly effective way of examining 


diatoms with the microscope is to use Rhein- 
berg differential color illumination as recently 
described. (P.S.M., April, °36, p. 44). A blue 
center disk with a yellow or very light red 
ring around it reveals unsuspected beauty. 
You can record the wonders you see in 
diatoms, and in other microscopic objects as 


well, by coupling a camera to your instru- 
ment and making photomicrographs 
There seem to be about as many different 


kinds of photo- (Continued on page 117) 
















425 Power—$18.50 


Wollensak Microscope the 
commonplace object (a drop of 
pond water, a leaf, a grain of sugar) 
is revealed as a world of strange tiny 


Under this 
most 


beings struggling for existence. Theil 
every movement is brought to your 
eyes—tlearly, sharply, magnified 425 


Simple to use, this sturdy 
instrument enables you to witness the 
most amazing miracles of Nature 
Costs only $18.50. Other models 
150-power, $12.50; 100-power, 
$5.00. Both big values at ‘low 
prices. At stores or direct, post 
paid (or C.0O.D.). Money-back 
guarantee. 


Write for FREE BOOK! 
Wollensak Optical Co., 802 Hudson Ave., Rochester, N. Y. 


WOLLENSAK 


diameters 


Models | Have Built— 


\ Oorctou Cra. 


A complete construction set to build this 
x” scale model of the — SCHOON- 
ER YACHT AMERICA, Winner of the 
first cup race. Set pine a FULLY 

CARVED, kiln dried whitewood hull, 
all FINISHED blocks, belaying 
pins, dead eyes, cleats, capstan, et« 





Full size detailed plans. Com- 

plete set POST PAID $5.95. 
Ke Fully illustrated catalogue of 
= _ {/ ) other models, plans and fit 
tings; 15¢ in coin or stamps 





THE MARINE MODEL COMPANY 
174 Worth Street New York, N. Y. 








600 POWER MICROSCOPE 


Triple Objective 

Brownscope “Professional” $8.50 
The new super-power 100X to 600X Brown- 
scope. Substantially and precisely made 
Heavy tilting base. Large concave mirror. 
Rack and pinion focusing with two adjust 
ing wheels. Carefully tested optical system 
Power 100X to 600X in six steps. Dustproof 
3 objective revolving nosepiece. Chromium 
plated tube and machined parts. Comes 
complete with wood carrying case, slides 
instructions, and elaborate 6 piece set of 
dissecting instruments mounted in carry 
ing case. Only $8.50 postpaid. 


Address Dept. 65 


BROWN SCORE CO 234 FIFTH AVE. Md YORK 


























Microscope Set 
Readily converts any microscope into an efficient 
POLARIZATION MIC ROSCOPE, thus changing 
dull drab, colorless objec tsintoa fairy landof color 

Consists of analyzer and polarizer which slip over 
eyepiece and mage as indicated by 
arrows. Price inc udes comprehensive 
booklet with full, slide-making direc- 

tions. Send check or money order to: 


ARIZING INSTRUMEN 
ST 40"ST., NEW YOR 
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Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Press, 
$5.90, Job Press $11, Power $149. 
Do popular raised printing like en- 
graving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


SSL The Kelsey Co., R-33, Meriden, Conn. 


18" SHIP MODELS 





Kitincludes allma- 
terials for building $450 
hull, rigging, fit- 
tings os clear postpaid 
ful -sized drawingsforyour 


choice Flying Cloud, Con- 
stitution or Spanish Galleon 
Order now. Catalog lic 


ROY HANCOCK 


323. - Douglas A Ave., Portsmouth, Va. 





Build | a model like this. 


BIG 1937 LEADER 


For greater profits, steady income and re- 
peat business, sell C a, 








SALES 5 XP FE RI- 
GenuineLeatherTies Fc? Nee vED. 
Beautiful 4-in-Hands 
» for Men and Boys sel! on sight, everybody buys. LOOK 
LIKE SILK; cleaned with a damp cloth. Famous Cen- 

tury Bows sell to unifc arm men, such as policemen, fire- 

men, letter carriers rite today for our new 


‘eine fYcse FREE DEAL OFFER, 


n-Hand ond Bow 
5-T W. Grand Bivd. 


CENTURY TIE cO., 2 Betroit, Mich. 











POPULAR SCIENCE MONTHLY 

















Lh td Puch Pore 


OW YY leeds 42 rely m 





















se 









* MORE BEAUTY ges 
* ECONOMY © CONVENIENCE 


© USABLE SPACE « ACCESSIBILITY 
EXCLUSIVELY IN 













ELECTRIC REFRIGERATORS 

















EASY TO BUILD 



















New Class “PLOVER” Desk with concealed typewriter 
Sailboat—one of a series of drawer—oneof 8 associated mod- 
watercraft progectsdesigned ern living-room pieces by Gilbert 
by William Crosby, Editor Rohde, internationally famous 
of ‘Rudder’? Magazine. furniture designer. 


@ Twenty-four of the finest projects ever offered 
to homecrafters: kayak, surfboard, inlaid card 
table, Colonial desk, radio end-table, cocktail 
cabinet and many other new and exclusive proj- 
ects. Casein Company—makers of CASCO— 

















famous casein glue—makes it possible for you 
to build them easily...inex- 
pensively...from complete 
plans whichareFreein 1937 
CASCO Project Service. 
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How to Get Free Plans 


Every 25c(orlarger) package 
of CASCO contains a green 
ticket listing all 24 projects. 
Check project you want and 
complete plans will be sent 
you Free, postpaid. If you 
want to see pictures of proj- 
ects, ask your Dealer for 
new 1937 Free Project Fold- 
er... Of use coupon below. 
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NATURE’S JEWEL BOXES 
THROUGH A MICROSCOPE 


(Continued from page 116) 
micrographic outfits as there are diatoms. 
Some of the professional layouts cost more 
than a high-priced automobile. But with noth- 
ing more than a microscope, an ordinary cam- 
era, and a few pieces of colored glass or gel- 
atin, you can turn out surprisingly good work. 

Although you can juggle a tripod with a 
tilting head so that the camera it supports 
has its lens aimed down the microscope tube, 
it is better to make a special support or 
coupling. One of the illustrations in this article 
shows a miniature camera attached to a micro- 
scope by a ring made of brass. A similar ring 
can be built up of sheet celluloid painted 
black. 

The object of such a camera support is to 
hold the camera lens in approximately the 
same position as your eye when you are mak- 
ing visual observations. That is, the lens ‘is 
placed at the eyepoint of the microscope 
ocular. You can use any kind of camera, from 
a cheap box type to the highest-priced im- 
ported variety. 


HARP focus is obtained by the following 
method: First, put the object, a diatom, 
for instance, under the microscope, and focus 
it carefully, just as if you were going to make 
a visual study of it. Next, focus the camera 
on some distant object—something 200 feet 
or more away. This is called the “infinity” 
setting on focusing-type cameras. If you use a 
fixed-focus camera, you need not do any lens 
adjusting. Now support the camera so that its 
lens occupies the same position that your eye 
occupied when you focused the microscope. 
Make the exposure by placing a sheet of card- 
board between the microscope mirror and the 
light source, opening the shutter, removing the 
cardboard long enough to admit the light for 
the necessary length of time, and then closing 
the shutter. By using the cardboard instead 
of the camera shutter for making the actual 
exposure, you avoid excessive vibration. 
Microscopes perform better if monochro- 
matic, or one-color, light is used for illuminat- 
ing the object when making pictures. For this, 
gelatin or glass filters, which permit only light 
of certain wave lengths to pass, are placed in 
the light beam, between mirror and light 
source. For photographing diatoms, green or 
blue filters generally are used, with green per- 
haps the more popular. 


SUGGEST ROOFS OF ICE 
TO KEEP HOUSES WARM 


Layers of ice to provide extra heat insula- 
tion to roofs are among the proposals being 
considered in studies of air conditioning. 
Heating engineers point out that a modern, 
flat-type roof could easily be arranged to re- 
tain a two or three-inch layer of water, which, 


freezing in winter, would conserve heat, es 
pecially in severe weather. In summer, the 
water-covered roof would be part of the 


spray system for cooling the air-conditioning 


unit. 


ARTIFICIAL WOODPECKER 
TESTS WOOD FINISHES 


A “WOODPECKER MACHINE” developed by 
the Bell Telephone Laboratories tests finishes 
for telephone switchboards by simulating the 
battering encountered in service. One model 
of the device strikes a series of direct blows 
with a ball-tipped hammer, either at one spot, 
or spread over a small area. Another version 
of the machine applies automatically increas- 
ing, glancing blows as a rotating hammer 
moves across the sample. A nail, coated with 
one of the new organic finishes, it is said, can 
be driven into hard wood without damage to 
the finish. 
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1993.—Handiest Vise 
for Homecratt work! With swivel base. 
Removable from swivel base. Accurately 
machined, it is used on either side or end, 
as well as base, for work anywhere the 
craftsman pleases, On bench. At drill 
press. In shop, home, garage. Price (31% 

open) $9.90, Smaller and larger sizes, 
same style, $3.75 up. Ask at your dealer's, 


to see these ingenious vises. 

















@ “Yankee” Vise Clamp.—Holds “Yan- 
kee” Vise securely to face plate. Gives 
rigidity and accuracy, for drilling and 
machining operations. Made in two sizes: 
No. 2992, for use with Nos, 992 or 1992 
Vise, $1.35. No. 2998, for use with Nos. 
993 or 1993 Vise, $1.80. 


Shown above. Holes having been drilled, 
clamp and vise are quickly and easily 
moved into a handy position for tapping. 


ALSO “YANKEE” No. 990 
without swivel base 


@ “Yankee” Vise 
No. 990.—With- 
out swivel base. 
Accurately ma- 
chined to sup- 
Port work 
squarely on face 
plates. Holds 
tapered pieces, round stock. 
”, Removable swivel jaw. $3.30. 
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Jaw width, 2% 


“YANKEE” TOOLS make better mechanics 


== === Coupon for FREE Tool Book sasa0 
North Bros. Mfg. Co., Philadelphia, U. S. A 


Ask dealer for “Yankee” Tools. Mail us this 
coupon to get free copy of ““‘Yankee’’ Tool Book 
for homecrafters. 
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This spring 
your car gets a break 
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Here’s a radiator cleaning process 


that Really Cleans 


“EVEREADY” 


-STEP 








COOLING SYSTEM PROCESS 


EVEREADY 
RUSTONE 





The Professional 
Cleaning Job 





V cuts all grease and sludge! 

Y Removes even hard rust scale! 
Leaves inside of radiator bright 
and shiny! ——: 

VY Is harmless—less corrosive to alu- 


minum and radiator metals than 
water! 





The New “Eveready” Cleaner was devel- 
oped exclusively for car radiators. It is an 
entirely new solution, using new ingredi- 
ents developed during the past three years 
just for this job. There's nothing else like it. 
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for Telescope- 
Sight Shooting 
“and ’Scope to Fit It 


FOU will instantly want this new 
Winchester pair. Lower in cost 
than lots of .22 repeaters with ordi- 
nary sights. A full man’s size, fast- 
handling, finely accurate rifle equip- 
ped with Winchester telescope-sight mount 
blocks. No metallic sights. Superior bolt 
action. Positive safety lock. Six shot re- 
peater. Shoots .22 short, long and long rifle 
cartridges, both regular Winchester Staynless 
ind Super Speed. Take down. Weight 5 Ibs. 
New popular style universal-focus telescope sight 
choice of 234 or 5 power—with micrometer adjust- 
ments . If you want a single shot rifle for less, 
Model 677... Or there’s choice of Model 67, 68 or 
69 ready equipped for interchangeable use of metal- 
lic sights and a ‘scope sight. Ask your Dealer. For 
FREE folder write Dept. 34-C, Winchester Repeat- 
ing Arms Co., New Haven, Conn., U. S. A. 












BATTLE OF SUPERLINERS 
(Continued from page 45) 


The outcome of it all was that British de- 
signers decided that a hull shape embodying 
a knife-edge bow and cruiser stern, not very 
different in general lines from that of fast 
Cunarders of the past, was just as efficient 
as more “unusual” types of hulls. On the 
other hand, French designers maintained that 
the counter stern was just as effective as the 
cruiser stern, but that by adopting the Your- 
kevitch type of hull, with a specially adapted 
bulbous bow, resistance (and, hence, power 
required) could be reduced four percent at 
twenty-eight knots and as much as nine per- 
cent at thirty knots. 


N DETERMINING the power necessary to 

drive a ship at a given speed, two types of 
resistance must be considered. At slow speeds, 
the chief of these is the simple resistance 
caused by the friction of the hull through the 
water. At high speeds, however, what is 
known as residuary resistance becomes ex- 
tremely important. This is the resistance due 
to waves produced at bow and stern, to wind 
pressure against the superstructure, and to 
the drag of eddy currents produced about 
propellers, rudder, bilge keels, and other pro- 
jections which mar the streamlining of the 
hull. Of the residuary resistance, that due to 
wave making at the bow is probably the 
greatest. 

It is the aim of the Yourkevitch design to 
minimize this resistance. It attempts to do 
it in two strange ways. The first is to make 
the hull of the ship as narrow as practicable 
at the center of water pressure near the bow. 
This center of pressure is close to the stem 
at slow speeds, but recedes toward the stern 
as speed is increased. Instead, then, of the 
normal gradual widening of the fore part of 
the ship, as on the Queen Mary, the fore part 
of the Normandie is decidedly concave. The 
lost buoyancy at this point is made up by 
the bulbous bow. 

The resistance is reduced in a second way 
by making the frames in the fore part of the 
ship as nearly vertical as possible, at the wa- 
ter line, instead of inclining them outwardly 
as is done in common practice. This reduces 
the height of the ship’s wake by eliminating 
the tendency to push the water below the 
surface. 

As a hint that the Yourkevitch design may 
do what is claimed for it, engineers point to 
the visible wake of the Queen Mary as she 
rushes along at thirty knots, and then to the 
wake of the Normandie at the same speed. 
It is clear that the British ship stirs up con- 
siderably more water. Whether or not this 
feature will enable the Normandie to outspeed 
her newer and more powerful rival, the next 
few months may tell. 


A DIFFERENCE between the ships, of 
more interest than importance, is in the 
matter of funnels. All three funnels of the 
Queen Mary are legitimate smokestacks, the 
uptakes from the boiler rooms rising directly 
through the center of the ship 

The after funnel of the Normandie, how- 
ever, is a dummy. It was added, not only to 
improve the appearance of the ship, but to 
bring the center of the wind pressure on the 
superstructure as nearly as possible at the 
center of pressure of the submerged part of 
the ship. The couple, or turning effect, pro- 
duced by the combined action of wind and 
sea would thus be minimized, and its influence 
on the steering of the ship reduced. The 
funnels owe their great width to the fact 
that the uptakes are divided, the two parts 
running up the sides of the ship and coming 
together only after reaching the upper decks. 

One of the greatest problems of most fast 
ships, that of vibration near the stern, has 
already been met, (Continued on page 119) 
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BATTLE OF SUPERLINERS 


(Continued from page 118) 


faced, and cured, in the case of the French 
| ship. The Queen Mary, due perhaps to heavi- 
| er stern construction, largely escaped this 
| affliction from the beginning. 

During the first runs of the Normandie, 
was discovered that the after part of the 
vessel, especially the upper decks, vibrated 
annoyingly at speeds above twenty-five or 
twenty-six knots—in some places as much as 
two or three millimeters. 

Lacking concrete data as to the cause of 
this vibration, engineers were forced to ex- 
periment. To smooth out the flow of water 
in the wake, they reversed the pitch and the 
direction of rotation of the outer propellers. 
This merely caused the ship to maneuver 
badly. Then they synchronized the propel- 
lers, and fitted additional supports through- 
out the after quarters, with the hope of ab- 
sorbing the vibratory energy. 





LL this proving of no avail, engineers 

went back to the Hamburg testing tank. 
There they devised new shapes for the shaft 
bearings, ordered new four-bladed propellers 
to replace the former ones of three blades, and 
planned considerable strengthening and stiff- 
ening at the stern, by adding several hundred 
tons of deck beams and girders. 

After these newly worked out improve- 
ments had been made, trials were again run. 
Opening her throttles, the Normandie paced 
out better than thirty knots. She — along 
with the smooth ease of the Jle de France at 
twenty-three! The fight against the vibra- 
tion bogey had been won! 

Without the improvements in engineering 
practice developed during the past twenty 
years, the modern 1,000-foot, thirty-knot su- 
perliner would still be a Jules Verne dream, 
mechanically improbable and economically 
impossible. The chief developments which 
have helped turn dream into reality are geared 
turbine and turboelectric drive, high-pressure 
steam generated in water-tube boilers, and oil 


fuel. While power has greatly increased, 
weight of machinery and fuel, in proportion 
to power, has been drastically reduced. 


Compared with the 60,000 horsepower of 
the Leviathan and the Majestic, the world’s 
biggest ships until the Normandie, the 200,- 
000 horsepower of the Queen Mary seems 
staggering, and at first thought extravagant. 
We soon learn, however, that weight has not 
increased nearly in proportion to power, and 
that the Queen Mary can speed across the 
Atlantic with a fuel load only a few hundred 
tons in excess of those of the older ships. 

HE change from coal to oil fuel, alone, 

was a great step toward the supership of 
today. Oil has these advantages: It can be 
shipped easily into bunkers and fires; coal 
dust and ashes are eliminated; smaller stoke- 
hold and bunker staffs are needed; furnace 
doors need never be opened; combustion can 
be scientifically regulated. With the 70,000- 
horsepower engines of the Mauretania, coal- 
burning power reached its practical limit. 
When this ship was converted to oil, in 1921, 
bunker space for 7,000 tons of coal was re- 


duced to space for 5,350 tons of oil; the 
engine-room staff was reduced from 446 to 
175 men; while her turbine power was in- 


creased to 80,000 horsepower ! 
Only nine or ten years ago, it was gener- 
ally considered impossible to cut the Maure- 


tania’s time of five days, for the ocean pas- 
sage, to little more than four days, as has 
recently been done. Improvement of ma- 


chinery, enabling it to supply almost double 
power for given weight, provided the magic. 
By virtue of further magic, may we soon find 
some super-superliner racing across the At- 
lantic to cut still another day from this 
record? 
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‘MAL-NOURISHMENT Yoo 


—Your System can actually 
Starve at a banquet if it isn’t 
getting the Minerals That 
Enable you to USE FOOD! 


Thousands Report Corrections of Such 
Deficiencies By Using Kelpamalt. Rich 
Mineral Concentrate From the Sea. 
Gains of 5 to 15 Lbs. in Few Weeks. 
Rugged New Health—Good Resistance! 


Don’t be fooled by a good appetite. If you are skinny, 
weak, tired-out, sickly, unable to gain an ounce of 
flesh or strength, no matter what you eat, you may 
actually be suffering from *‘*Mal-Nourishment’’. Doe- 
tors now know that unless the food you eat contains 
certain minerals essential for the body's chemical 
processes, even a lot of food can fail to yield adequate 
nourishme nt. Digestion, in such cases, is incomplete, 
assimilation poor, and digested food isn’t being 
changed to energy, strength and flesh 























In Kelpamalt, the new mineral concentrate from 
the sea, minerals essential to these body processes 
‘ . (Posed by Profes 
are available in their naturally occurring form, such x meet ty El 
as assimilable iron, copper, calcium, phosphorus, and 


others,—all contributing to the supply of vital min- 
erals needed for digestion and assimilation. Most im- 
portant is Kelpamalt’s natural iodine (not the chemi- 
cal liquid kind). It is iodine, scientists say, that is so 
vitally important to the health and proper functioning 





of blood, liver and glands. Kelpamalt is richer in SPECIAL FREE OFFER 

iodine than oysters, hitherto considered the best 

source. Write today for fascinating instructive 50-page booklet 
on New Facts about Nourishment and Nutrition. Min- 
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digestion and elimination. They eat better, sleep bet Absolutely free. No obligations. Kelpamalt Co., Dept. 
ter, and almost invariably say they now feel fine 1190, 27 West 20th St., New York City 
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touse. Get Seedol Kelpamalt today. Seedol Kelpamalt 
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vet received his supply, send $1.00 for special intro 
ductory size bottle of 65 tablets to the address at the 
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| STRANGE THINGS THAT 


ROAM THROUGH THE BODY 
37) 


holds a collection of the strange objects he has 
removed from the bodies of patients. It in- 
cludes shoe buttons, staples, cartridge primers, 
pencil caps, pennies, medals, nails, fishhooks, 
caps from tooth-paste tubes, hairpins, and 
false teeth. 

Some years ago, 
removed “burr” 


Dr. Jackson successfully 
of five open safety pins, 
locked together and pointing in different di- 
rections, from the throat of a five-year-old 
child. In the course of his work, he has taken 
hundreds of open safety pins from the bron- 
chial tubes and lungs of children. Curiously 
enough, an object that requires more care in 
removal than even an open safety pin is a 
peanut. If gripped by pincer-type instru- 
ments, it is likely to shatter and the fragments 
may be sucked deeper into the lungs and pro- 
duce infection. To remove peanuts, beans, and 
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Loox up at your ceilings! Nearly every 
home has at least one ceiling that is a source 
of constant embarrassment 

Her a quick, easy way to transform them 
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ceiling material— strong—rigid smooth 
Its non-absorbent surface saves 20°% to 30% 
painting cost over rough, paint thirsty make- 
shift wallboards. 
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similar objects from the tubes of the lung, Dr. 
Jackson has devised an instrument with a 
swinging spoon on the end. The spoon slides 
down between the wall of the tube and the 
object and then swings out at right angles to 
lift the latter up through the bronchoscope. 
| EFORE he begins work on a patient, a 

modern bronchoscopist may-spend hours 
practicing on a dummy fitted with branching 
rubber tubes that reproduce the “inverted 
tree” of the human breathing system. Attach- 
ing a safety pin to a piece of flannel, and then 
working through the tubes with his instru- 
ments, he unpins and removes it over and 
over again without tearing the cloth. By such 
exercises, he perfects his technique for the 
actual operation. In addition, the patient 
X-rayed from several angles to determine the 
exact location of the foreign body to be re- 
moved. 

Nowadays, thanks to the X ray and new 
methods in surgery, foreign objects rarely 
wander through the system until they reach 
vital organs and cause serious trouble. As an 
aid to the quick location of roaming bits of 
metal, Dr. O. F. Hume, a surgeon, and Dr. 
A. D. Hummell, professor of physics at East- 
ern Kentucky State Teachers’ College, Rich- 
mond, Ky., recently devised a system of “X- 
ray rulers.” 

The patient being examined is placed be- 
tween two sets of crossed measuring sticks 
which have markings that show up on the 
X-ray negative. Two pictures are snapped, 
with the source of the rays moved slightly be- 
tween exposures. By comparing the negatives 
and applying a simple geometrical calcula- 
tion, the men report, they can determine the 
exact position of the object within the body 
in a fraction of the time required by previous 
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about the new easy-payment plan—as low as $1.00 a 


week! Lets you pay for it as you use it. Free booklet 


on request, 


seeeeseees MAIL COUPON TODAY <+++eceeess 


L,C Smith & Corona Typewriters, Desk 
KE. Washington St., Syracuse, N. 
I'm thinking: of buying a Corona Plea r free 
booklet showing models and price 
Nam 
treet 
Cit State coe 
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methods. 


ROBABLY the biggest surprise ever pro- 

vided by an X-ray picture in connection 
with foreign objects in the body was one re- 
ported, not long ago, from Canada. Doctors at 
a hospital X-rayed the stomach of a woman 
who had a mania for swallowing bits of metal. 
The resulting negative showed an accumula- 
tion of 2,533 different objects, including but- 
tons, pins, needles, washers, tacks, steel corset 
stays, pennies, garter fasteners, beads, and pen 
points. For nearly a year this metallic mass 
had remained in the woman’s stomach, ap- 
parently without causing any great incon- 
venience. 

One of the things 
knows little the 
tions which permits one 
date itself to things that 
another. A recent report 
trates what I mean: 

\ thirty-year-old prisoner in 
jail attracted wide attention by 
for breakfast and (Continued on 
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If you’re building the 


MODEL “MALEK ADHEL”’ 
USE BOUCHER PARTS 


FREE Price L int on all parts pores. 


, = bui the “‘MA 
"* as described 
P. S. M. Aga nerd 
A Full Assortment of Fittings, Supplies, 
Motors, etc., om hand for immediate 
delivery. 
Every Model Boat enthusiast should 
have our 2 Be: eutifoly illustrated Books 
‘HOBBIES’ & SCALE MODEL of 
FARO Ss : oe 8, "sent for 25c 


"BOUCHER 


126 Lafayette St. 
(Dept. P. S. 5) N.Y. 
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DRILLS, GRINDS, POLISHES, 
SHARPENS, SANDS, SAWS, 
CARVES — easily, quickly 


A whole shopful of tools 
in one. Indispensable 
and economical for 
Homecraftsmen, mechanics, carpenters. 
FUL—SPEEDY—DEPENDABLE 
110 ydbilt A.C.-D.C. Motor. Universal chuck, 
%” capacity. Ball-bearing thrust. Self-en- 
ri lo ed fan. Highest quality workmanshipand 
materials. 10-DAY money-back-TRIAL. 
FRE Accessory outfit, including s 
drills, moumed grinder 
dises, mandrel, mounted brush, ete., 
free with each WHIZ ordered _— 
Complete outfit for only $6.95 postpaid 


Paramount Prod. Co., Dept. 6C, 245 Broadway, New York 









tool 






THE WEEDLESS 


SHANNON 
TWIN SPINNER 


Millions of fishermen made Under 
swear by the Shannon J.P. Shannon 
the weedless lure that gets "em casting or Patents. 
trolling — in deep or shallow water, clear or weedy. 
No other lure like it. Feather or Bucktail Fly, 95c at 
your dealer. 

THE W. J. JAMISON COMPANY 
743 S. California Ave. Chicago 


SEND FOR JAMISON’S TACKLE BOOK—- NOW! 





















when answering advertisements in this magazine. 


ALL-PURPOSE 












Does many jobs speedily, easily—grinds 


drills, engraves, sharpens, routs, carves 
polishes, ete. Universal motor—about 
20,000 R.P.M.—plugs in any light 
socket A.C. or D.C. Handles as lightly 
as a pencil. Weighs only 6 oz. and i 
amazingly powerful. Oilless self 
aligning—-ball thrust bearings 
TEN DAY TRIAL, satisfaction guar 
anteed or money back. 20 pe. general 
utility tool set $5.75 extra. Send for 
FREE BOOKLET. 

DREMEL MFG. CO. 
Dept. 1117-CT Racine, Wis. 





SHIP MODELS 
Build a Model 


OF THE BRIG. 


Malek Adhel 


Special Kits for building hol- 

low or solid mode}. Also Kits . 

and fittings for many other models. Large 64-page photographically 
ilfustrated booklet, describing the above sent postpaid upon receipt of 
I6ec (coin). Many persons on receiving this booklet, have discovered 
how simple and enjoye#ble is ship model making. Be sure to get your 
booklet before starting your mode! 


Model Ship Supply Co., Dept. S, Mineola, N. Y. 
When answering advertisements, 
name and 
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HAMMARLUND 


25th YEAR 
RADIO CATALOG 


The most complete catalog ever pub- 
lished with special illustrations, 
drawings, curves and a complete 
description of the famous 16 tube 
“Super- Pro” Write Dept. PS-5-37. 


HAMMARLUND MFG. CO., INC. 
424-438 W. 33rd St., New York 
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STRANGE THINGS THAT 
ROAM THROUGH THE BODY 


(Continued from page 120) 


cartridges for lunch.” He said that he had 
been swallowing metal and glass since he was 
seven years old, had given vaudeville per- 
formances in which he ate bottles and electric- 
light bulbs, and had never experienced any 
pain in consequence. 

Physicians, refusing to credit his story, took 
X-ray pictures of his stomach and intestines. 
These showed the presence of tacks and car- 
tridges, evidently passing through the diges- 
tive tract without causing trouble. What prob- 
ably would have resulted in death for the 
average person was, because of some peculiar 
condition of his body, producing no ill effect. 


N OTHER cases, shoemakers’ awls, can 

openers, and spools of thread have been 
swallowed, and have worked their way out 
through the lining of the stomach, have been 
removed by operations, or have been passed 
off naturally by the body. I remember one 
curious instance in which a child gulped down 
a small spool of silk thread with a needle 
stuck through it. Its body passed off the spool 
but the needle remained in the stomach, 
where it was found by means of the X ray 
and removed. 

Not all objects that wander through the 
body, however, are visible to the X ray. 
Many things besides metal find their way into 
the system and some of them migrate through 
the tunnels and caverns of the body for 
months and years. Strangest of this oddity 
group are the ones that go down the wind- 
pipe and begin. their travels in the lungs. 

Recently, I heard of a case of that kind that 
occurred under curious circumstances. 

Half a dozen boys were slipping the heads 
of grass stalks into the sleeves of their sweat- 
ers and watching them “crawl” up the gar- 
ment as the movements of the body propelled 
the stiff bristles along. Tiring of this pastime, 
they invented a more daring one. While one 
boy ‘stood with his mouth open, the’ rest 
aimed grass-head spears at the target. Finally, 
when a child about four years old was pro- 
viding the target, one of the boys scored a 
bullseye. The child choked, swallowed, and the 
grass head “went down the wrong way” and 
entered his lungs. 

Shortly afterwards, he developed a racking 
cough. A high fever set in, and he became 
seriously ill. On the side of his chest, a nurse 
noticed a mysterious red swelling which grew 
in size. Three weeks after the accident, the 
swelling broke. Out came a grass head, fully 
an inch and three-quarters long. It had trav- 
eled down the bronchial tube, through the 
lung, and out through the chest wall. As soon 
as the child’s body was free of this intruder, 
he began to regain his health and strength. 


N ANOTHER case in the middle west, a 

farmer inhaled a beard of rye while thresh- 
ing grain. The tough little spear worked its 
way through the lung, and fifteen days later 
appeared at the surface of his chest, coming 
out between two of the ribs. 

Thus, of innumerable shapes and sizes and 
materials are the objects that travel through 
the human body. To the layman, the records 
of these strange meanderings read like 
many Arabian Nights stories of medicine. To 
the physician, however, they offer an im- 
portant and still mysterious field for research. 


CURE CHEESE IN MINE 


CHEESE of the Roquefort type is now be- 
ing made in a small factory that uses the shaft 
of an abandoned coal mine as a curing room, 
the U. S. Department of Agriculture reports. 
Ideal temperature and humidity conditions in 
the shaft eliminate the need of artificial cur- 
ing methods. 
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CELOID FINIS 


For a satin-smooth, restful medium gloss enamel 
finish on woodwork and walls— plaster or fibre 
board. Self smoothing — No brush marks. It dries in 
a few hours. Uninjured by repeated washings. 


Write Dept. 743 for booklet in natural colors, Free. 


MB COLONTAL IVORY 


” 
OrniwhA C€ ompe 


—_ 


BOSTON VARNISH COMPANY, Everett Station, Boston, Mass 























Please mention PoPULAR SciEN 

























Morto-Boy 


A great little Moto-Mower, inexpen- | 
sive but sturdy, powerful and depend- | 
able. Every detail of construction | 
in strict accord with Moto-Mower's | 
high standards. A quality power 
mower that you'll be proud to own. 


: 76 00 


Moto Mower 
Models meet- 





REMINGTON 12° [[-" 


(List price New $105.00) 

Completely Rebuilt—Beautiful 
NEW Finish. Guaranteed to give 
NEW RESULTS and SERVICE. 
This Famous Remington, noted 
for its Speed and Smoothness is 
used by_ thousands of Leading 
Firms. {EARN and EARN!!! Free 
Complete Course Touch Instruc 
tion with each Machine.Our56 years 
in businessGuarantees you Quality 
and Service. MONEY back if not 
as represented. Write At Once for 
Full Wustlestane of our 10c a day plan of payment, or wil! ship 
C.O.D. Subject to your Inspection. Use coupon below. ACT QUICK. 


ony $.36-85 


Cash or on Easy terms 
Small carrying charge 


AMERICAN WRITING MACHINE CO., INC. 
Established 1880 

368 Broadway, Dept. S New York, N. Y. 

Send Machine as described above C. O. D. Subject to 

Write for illustrated || '™srection . = 

Moto-Mower catalogue Send full particulars about 10c a day payment plan | 









Name 


Addres 


THE MOTO-MOWER CoO. 


4611 WOODWARD AVE., DETROIT, MICH 


ELECTRIC 
RC WELDER 


Works Off Any 


Storage Battery or 
Ordinary Light Socket 


This new electric arc welder is made possible by the inven- 
f tion of a low voltage carbon. Auto batteries may be used with- 
out removing from car. Uses about the same current as four 
headlight bulbs. Can be used on electric light socket by using a 


Triad] converter in place of battery. 


Broken parts are simply melted together by 
the white hot electric arc, in just a few sec- 
onds. Produces about 7,000 degrees heat. A 
Men with cars to sell 
mechanics, repairmen, 
farmers, radio and bat- 


Hottest Flame Known 
tery shops, factories. 


Melts iron and steel instantly. Welds fenders, radiators, 
Five - minute demon- 


A. 
f holes in bodies, milk cans, tanks, brazes broken castings. 
| Works on anything—iron, steel, brass, copper, ttn or galvan- stration makes sales, 

Up to150”% PROFIT. 


ized metal. Permanent repairs made for almost nothing. Used 
by factories in many operations. Positive money back guar- 
Write Today — Now! 


antee by a responsible firm. Send for yours today. 


TRINDL PRODUCTS 


2229-GV Calumet Ave., Chicago, Ul. 


Print name and address Plainly 
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Teeth tat. BITE/ 


lor any sawing that requires precision 

cabinet work or joints you will 
do better with an ATKINS Saw with 
‘Teeth that BITE!” Look at the tooth- 
eye view of the Mitre Saw Section 
above. Expert cabinet workers know 
the importance of Back Saw teeth that 
bite cleanly—insuring 
accuracy cul. 


Use This 
ATKINS 
Mitre Saw 


smoothly and 
in every 


For sawing mitres, da- 
does, tenons or any other 
really fine work you 
should own and use AT- 
KINS No. | Mitre Box 


Saw. Its teeth of genuine 
Silver Steel cut truer and 
easier and hold their edge 


longer. You can buy it in 
24” leneth. 11 teeth to the 
inch, for $5.80. If you 
want “teeth that BITE! 
look for the ATKINS 





hy ade. 


ATKINS Saw for every use. If 
cannot you ATKINS 


name on the 


There is an 
YOUR Dealer 


write 


show 
Us, 






SAWS 


The 


Shop layout 


How-To-Do- 
s, mak 


joints, 


Send 10 
It Book 


for 
furniture wood 


metal cutting, where to get 525 


—_ omplete orksho ‘p saw 


E. ¢. ATKINS & COMPANY 


128 S. Illinois St., Indianapolis, Ind. 
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BOY SCIENTISTS MAKE 
AMAZING DISCOVERIES 


(Continued from page 31) 

Thus, Billy Betteridge, a fifteen-year-old 
boy in Los Angeles, Calif., produced a sleek, 
streamlined racing car that can streak around 
a banked oval at 100-mile-an-hour speeds. 
It was built almost entirely from discarded 
parts picked up at race tracks, garages, and 


airports. Powered by an outboard motor, 
the little bullet on wheels has vibrationless 
mountings, a chain drive, and a hood that 


was once the cowling of an airplane. 

At American airports, in many parts of 
the country, school-age fledglings have dem- 
onstrated a mastery of the air. Jack Chap- 
man, of East Moriches, N.Y., for example, 
was only eleven years old when he soared 
aloft on his first solo. He had to be propped 
ahead with two cushions in order to reach 
the rudder pedals of the machine. Even 
younger is the son of a North Carolina air- 
man, who last year, when he was only six, 
took off and landed a small monoplane. 


of the most remarkable amateur sci- 
entific laboratories in the country is un- 
doubtedly that run by three schoolboys at 
Hollidaysburg, Pa. These young experiment- 
ers, Dean Walter and Ralph and Roland 
Diehl, specialize in electrical and mechanical 
work, printing, photographic developing, and 
chemistry research. They etch their own en- 
gravings, make their own printing electro- 
types, and pull proofs on their own press 
They manufacture lubricants, fire-extinguish- 
ing compounds, microphones, photo-electric 
cells, rat poison, soap, and mirrors. Tooth 
powder is a recent addition to their line, and 
they also are working on synthetic rubber. 
Not long ago, they showed what science 
could do in setting a trap for a persistent 
locker thief at their school. Obtaining an old 
fountain-pen bladder, they filled it with a 
silver nitrate solution and concealed it at the 
back of the locker handle. When the thief 
grabbed the handle, the bladder spurted the 
chemical solution over his hand, leaving a 
telltale stain that exposed his guilt. 
Probably the outstanding exhibition of the 
activity of junior scientists in the United 
States is the annual Science Congress, spon- 
sored by the American Institute, in New York 
City. Run on the same formal plan as the 
meetings of the American Association for the 
Advancement of Science, the congresses at- 
tract a thousand or more youngsters who lis- 
ten attentively to lectures and demonstrations 
by juvenile scientists, many of whom will not 
reach voting age for half a decade. During 
one session, they presented papers on such 
varied topics as experiments with synthetic 
resins, the regeneration of worms, and vari- 
ations in the number of red corpuscles in the 


human blood stream. 
AT THE last congress, a representative of 
one of the country’s leading research 
laboratories drifted from meeting to meeting 
like a baseball scout hunting for another 
Dizzy Dean. From such groups of scientists- 
in-the-bud may come the Thomas A. Edisons, 
the Charles Goodyears, the Luther Burbanks 
of the future 
For, throughout the story of science, cele- 
brated achievements have often sprung from 
some interest developed in youth. A toy heli- 
copter turned the minds of two Ohio boys, 
the Wright brothers, to the study of aviation. 
Hiram Bentley, the outstanding American 
authority on snow crystals, started his life 
work at fourteen when he received small 
microscope for a birthday present. Similarly, 
the work of other men, famous in research 
and invention, can be traced to early hobbies. 
So, the activity of the far-flung junior army 
of science is of more than passing interest 
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-GAS MOTOR KITS; 


Never in the history of gas engines was a motor ever offered at so 
low a price. The G. H.Q. Motorisactually oneof the most powerful 
motors ever constructed! Has broken records for amazing per- 
formance—flies model planes up to 10 ft. wing spread. Also used 
forboats. Andlook atall theseextrafeatures 
Easy starting—just a twist of the wrist. 
Steady running—runs 27 minutes on ounce of 
gas. Precision, replaceable parts. Cy!|- 
inder and piston lapped. Longest crank 
shaft ever made on miniature motor. 
Chrome nickel steel shaft with 1',’’ bear- 
ing surface. Connecting rod of high 
speed bronze. Kit includes plug, coll, 
condenser, tank, ignition wire, cylinder, 
piston, connecting rod, timer, crank- 
shaft, allscrews, nuts, bolts, etc. Every 
pert is fully machined and finished. No 
“as, batteries or propeller 
included. Postpaid s8-5° 


ae 


















Ready -to-run G.H.Q. 
Motor complete, en-@ 
tirely assembled on 
stand with free, finish- 
ed mounted fly wheel. 






1/5 horse- 
Tested and run before shipment— 


,ower at 3000 to 7000 R.P. 
Ry wheel included. Postpaid only $12.50. Send 3c for illustrated 
catalogue. 


G. H. Q. MODEL AIRPLANE CO. 


854 East 149th St. Dept. S New York, N. Y. 

















in your own Saw Filing Business! 


A FOLEY Automatic Saw 
Filer files hand. circular 
and band saws better 
than the best hand 
filer.Cash business, 
nocanvassing, noeye- 
strain. Louis P. Wad- 
owick, Ohio, says, “I 
have filed 764 saws in 
spare time and have 
earned $850.00 in car 
penter work duedirectly 
tomy saw — ss 
d 



















tracts 
pees ard for Pr 

I , no obliga- 
tion. 


FOLEY MFG. CO. 
519-7 Foley Bidg. 
11 Main St. N. E. 
Minneapolis, Minn. 












DIESELECTRIC P 


THE LIGHT PLANT YOU eee 
HAVE BEEN WAITING FOR 


Now! A diesel powered 
light plant with the 
smallest practical 4- 
cycle Diesel Engine 
built. Three styles; 110 
volt AC or DC for direct 
lighting—32 volt DC for § 
battery charging. Elec- 
tric Light and Power for 
Less Than ONE CENT 
per KILOWATT. Bat = 
tery charging 75% lower. Easily installed— 
occupies small space. Larger plants available. 


2225 Oakland Ave., Kansas City, Mo. 
1, WITTE ENGINE WORKS 


The Midget Slide Rule] 


equals a 12 In. oprelghe glide rulein pre- 
cision. Has A, B Cl, Log-Log, 
Binary, Add and Subtract scales. Gives 
Logs. Gives Trig. functions to lminute 
from 0 to 90 degrees. The Engine-divid 
ed scales are on white coatedaluminum 
Permanently accurate. The Midget is, 
undoubtedly, themost versatile calcula 
tor everinvented. Dia. 4 In. Price, with 
Fabrikoid case and att tion Book, 
$2.00, cash or C. O Money back if 
not satisfactory. Circulars free. 
Gilson Slide Rule Co., Stuart, Fila. 
Slide Rule Makers since 1915 






1600 
Watts 







costs 








(Patented 1-17-22) 
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SUPPLIES 
CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools— And hundreds of Scale 
fittings in White Metal, Brass and Boxwood. 
Send 15 centa (will be refunded) for thie Catalogue to 


{GEN E’S =: 510 EAST 11 STREET 


a P. S., New York City 


ee ® 
5 Coa mention PopuLAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


FREE T0 THOSE terested in improv- 

ing their work 
through the use of fine power tools—a copy of the 
48-page 1937 catalog describing and illustrating 
the latest Driver Engineered Power Tools and ac- 
cessories. Learn what it means to get your mon2y’s 
worth! Write for catalog to-day. Walker-Turner 
Co., Inc., 557 South Ave., Plainfield, N. J. 
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It is a healthy sical — progress. | DRIVER Pas ] POWER TOOLS 
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LOW COST POWER 





Kak eee 


we 


5 CR RENN, 


with this 
KRW-FORD V-8 Unit 


Here’s dependable, low-cost power up to 
60 H. P.—complete, compact, portable. 
Ideal for line shafts, welders, compres- 
sors, hoists, pumps, amusement devices, 
well drillers, agricultural, oil field and 
contractors’ equipment, etc., etc. The 
most complete industrial power plant 
built. Uses gasoline or natural gas. 


Assembled with brand new heavy-duty 
Ford V8 Truck engine. Large capacity 
radiator protected by heavy screen. En- 
gine rubber mounted—outfit complete 
with governor, gas tank, 17-plate battery, 
instruments and louvered side panels to 
thoroughly enclose the engine. 


Write for complete information, price, 
and data showing how this unit will pay 
for itself out of savings in a few weeks, 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature. 


ALL 


. \ 
EMT SINCE 1916 
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EXCLUSIVE BUILOERS OF APPROVED FORO SHOP EQUIPM 














FOR A PERMANENT 
PROFITABLE BUSINESS 
OF YOUR OWN free 





MAKE $30 TO $40 A WEEK 



















Our free plans show you how to build a successful business of 
your own sharpening lawnmowers. Positively no experience 
nece ary. Most men average from $30 to $40 a week B 
Van Dien write Some weeks I earned $40 a week with my 
Ideal just as a side line.’’ H. Greenlau writes: ‘‘In May I 
harpened over 200 mowers at $1.00 each.’’ Niles C. Race 
writes: ‘‘I have sharpened 785 mowers at $1.00 each.’ 
Makes old, dull lawnmowers cut like 

new. Mowers run easier, stay sharp 

longer—customers come back year aft- 

er year. Start right at home. Attach 

the Ideal toyour lamp socket. Sharp 

ens any make of mower in 15 to 20 

minute you get $1.00 to $1.50. 

Attachments for grinding skates, 

grass shears, hedge shears, 

sickles, scythes, axes, etc. 


Send Post Card for 
FREE CATALOG 
and Complete Plans 
THE FATE-ROOT-HEATH CO. 
537 Bell St., Plymouth, Ohio 
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TWO-MAN GOLD MINE 
(Continued from page 39) 


they got an eighty-horsepower gasoline en- 
gine and a three-cylinder, plunger-type min- 
ing pump capable of pumping 10,000 gallons 
of water an hour to a height of 2,500 feet. 
By December, motor, pump, and pipes were 
all in position and a torrent of water was 
turning out from $150 to $200 worth of gold 
a day. 

Hardly had they got under way, however, 
before they were haled into court by a water 
company which declared they were polluting 
the river by their operations. The court is- 
sued an injunction restraining the miners from 
further use of the stream. That apparently 
stopped them in their tracks. But, after a 
few weeks, Hemming thought out a detour 
around the injunction. He dug a well in the 
canyon some distance from the river and re- 
arranged his machinery to pump from the 
well and divert the water from the tail dump 
of the mine back into it. Thus the mine 
continued operations without polluting the 
stream. Under law, the well provided water 
which could not be claimed under the pri- 
ority rights of the water company. 


OR months afterwards, the machinery 

poured a steady stream of gold into the 
sluice boxes, and worries at the two-man gold 
mine seemed over. Then disaster faced the 
operators once more. The state ran a high- 
way along the canyon, condemning a right- 
of-way across a portion of the mining claim. 
The road ran between the mine and the well 
which supplied the water. According to law, 
only a public utility company can be granted 
a franchise to carry a pipe line under or over 
such a mountain road. 

That seemed the end for the two prospec- 
tors. But again Hemming sidestepped the 
difficulty. He dug into law books and found 
that a bridge is not recognized legally as a 
physical part of a highway. Just below the 
camp, the highway crossed the river. The 
miners obtained permission from the court 
to run their pipe line across the highway 
under this bridge and operations commenced 
once more, 

Since then, no further legal entanglements 
have arisen. With the hydraulic nozzles roar- 
ing, rocks, sand, and gold-bearing gravel go 
thumping down through the sluices, leaving 
behind, at the end of an eight-hour day, from 
$200 to $400 worth of pure gold. Some of it 
is coarse, some fine, some in chunks worth 
from four dollars to $100 apiece. 


S THE two-man mine is operating with 

hardly any capital investment, without 
any dividends to stockholders, and with no 
wages to workers, the income is almost clear 
profit for the two owners. They have enough 
gold-bearing material blocked out to keep the 
mine in operation for at least another five 
years at its present rate of production. The 
vater driven through second-hand pipes by 
a second-hand motor accomplishes the work 
of 100 men with picks and shovels. The 
profitable little mine, in truth a ‘Depression 
Buster” for its two owners, is a monument 
to ingenuity and perseverence. 


SILVER POLISHERS NOW 
CANVASS BRITISH HOMES 


PROFESSIONAL silver polishers, traveling 
from house to house and restoring the luster 
to tarnished silverware for a small fee, are 
being employed by the silver trade in Eng- 
land. Because modern stainless metals call for 
little polishing, while silver tarnishes readily, 
the former have risen in favor with busy 
housewives, and sales of silverware have, ac- 
cordingly, decreased. The new plan is an ef- 
fort to bring to the silver industry the same 
principle under which makers of high-grade 


pianos furnish tuners to their customers. | 
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THE CHARGE OF 
THE PIPE-BRIGADE! 








we they switched 
to the brand of 
~ grand aroma 














MOKY Joe and Cinder Pete took 

the hint! They invested in some 
pipe cleaners, and then bought a mild 
tobacco. And when we say mild, we 
mean Sir Walter Raleigh, the one 
smoking tobacco that really justifies 
that important adjective. Blended of 
selected Kentucky Burleys, Sir Walter 
spares you the misery of tongue bite. 
It has a sweet, full-flavored aroma 
that is a positive delight. Try a tin! 


ne A 


SIR WALTER 


RALEIGH 





FREE booklet tells how to make 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobacco Corporation, 
Louisville, Kentucky, Dept. Y-75. | 











TUNE IN JACK PEARL (BARON MUNCHAUSEN) NBC 
BLUE NETWORK, NOW FRIDAYS 10:00 P. M., E.S.T. 
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No matter what kind of camera 
you use...or what kind of 
photographs you take... you can 
be sure every picture is correctly 
exposed by using the compact, 
inexpensive WESTON Exposure 
Meter. Employing a lifetime, 
photoelectric cell, the WESTON ac- 
curately measures the reflected 
scene brightness, and translates 
this brightness measurement into 
correct camera settings. Takes 
but a second to use, but insures 
correct exposures every time... 
with any kind of camera or film. 
Sold by all dealers. Write for 
bulletin . . . Weston Electrical In- 
strument Corporation, 622 Fre- 
linghuysen Avenue, Newark, N. J. 


STON 
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NEW Xpett .22’s // 
For GREATER ACCURACY 


I Tere s a new cartridge for all-around 
use and target shooting! MORE AC- «@ 
* CURATE than ordinary .22’s yet NO 
HIGHERIN PRICE!..Western XPERT 
.22 Long Rifle is built of same com- 
ponents as SUPER-MATCH, the sensa- 
tion of 1936!...XPERT .22’s are 
available also in Shorts and Longs. 
SMOKELESS! NON-CORROSIVE! 
Lead lubricated bullets! Ask your deal- 
er to stock XPERT .22’s! Mail Coupon! 











GUS GIVES SOME TIPS 
ON ECONOMICAL DRIVING 


(Continued from page 74) 


any doubt about the water supply, use dis- 
tilled water.’ 

‘That makes sense. I'll remember it,” Sel- 
den commented, as he removed the filler cap 
on his radiator and inspected the water level. 
“How is this, now?” 

“Just a little low, on account of the boil- 
ing,’ Gus decided, as he reached for the 
water can. “The water here is O. K. 

“Now, there’s another place where too 
much water does a lot of harm, and that’s in 
your battery,’ Gus went on. “The natural 
thing for a careful driver to do, when he is 
figuring on taking a long trip, is to screw 
the caps off the battery cells and fill each 
cell to the brim with water. Nine times out 
of ten, if the car has been used only for shop- 
ping trips around town for a while, the bat- 
tery charge is low, quite a bit of the acid has 
gone into the plates in the form of chemical 
compounds, and the level of the solution is 
a bit lower than it otherwise would be.” 

HEN filling is just what it needs, isn’t 
it?” Selden interrupted. 

“Ves and no,” laughed Gus. “The driver 
ought to make sure that the plates are cov- 
ered, but he should be mighty careful not to 
add too much. If he fills each cell to the 
top, under such conditions, what happens? 
Off he goes on his trip, and the current flows 
through the battery steadily for hour after 
hour. The solution expands as the acid is 
driven out of the plates, and because some 
heat is developed. Then, when it gets near 
full charge, lots of gas bubbles form to still 
further increase the bulk of the solution. 
There’s only one place for the solution to go, 
and that is out through the gas holes in the 
That’s bad, for two reasons. First, the 
cells lose acid that they need; second, the 
slopping acid starts corrosion of the battery 
box and the terminal wires.” 

“T thought battery cell caps were designed 
to keep the solution from coming out,” Selden 
objected. 

“No cap can keep the solution in when the 
battery is filled too full under such condi- 
tions,” Gus explained. “Point is, you ought 
to test the battery with a hvydrometer before 
you put any water in. If the gravity is pretty 
low, only put in enough to cover the plates by 
about an eighth of an inch. Then, at the 
end of the first day’s run, after the battery 
has had a chance to get charged, take another 
look 

Then, too,’ Gus continued, “you'll see lots 
of careful tourists in summer burning their 
headlights in the daytime to keep the battery 


caps. 


from continual overcharging. Now, while 
burning the lights better than tearing the 
battery plates to pieces with too much charg- 


ing, it isn’t a very bright trick. What’s the 
use of generating all that current and then 
wasting it to wear out the headlight bulbs ? 
It's much better to spend a couple of minutes 
driver and cut the generator 
charging rate by moving the third brush 
down to the point where it only charges a 
maximum of four to six amperes. Then, when 
and the car is going to be used 
only for the usual short trips and shopping 
calls, you can move the brush back to give 
you a higher charging rate.” 


with a screw 


vou get home 


“Ho do you know what the right charg- 
ing rate is?” Selden asked 

“You've got your generator set right for 
your own driving conditions,” Gus pointed 
out, “when the hydrometer shows the battery 
fully charged at the end of every short trip 
and yet you don’t have to add water more 
often than once every two weeks if you're us- 
ing it a lot, or every month or two if the car 
isn’t run very much.” (Continued on page 125 
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at our risk. Money back if not satisfied. 
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GUS GIVES SOME TIPS 
ON ECONOMICAL DRIVING 


(Continued from page 124) 


“Any other good ideas that will save me 
money on the operation of my car?” Selden 
inquired. 

“Here’s one that applies to this car and to 
other late models,” said Gus, as he lifted the 
hood and pointed to a cylindrical bump on 
the side of the carburetor. “This little gadget 
or its equivalent is on every modern carbure- 
tor. Inside this cylinder is a piston that is 
connected to the throttle. When you open the 
throttle quickly raw gasoline is shot into 
the mixing chamber. That eliminates starving 
and the popping-back you used to get on old- 
fashioned cars when you opened the throttle 
too quickly. 


SIDE from that,” Gus went on, the de- 
vice has some definite advantages—and 
some disadvantages, too, according to how 
you handle the car. It’s a definite disadvan- 
tage if you’re one of those chaps who keep 
stepping on the accelerator every few seconds 


when they’re maneuvering a car to get it 
into a parking space, or driving in traffic. 


and you’ll 
out of his 


Watch some one who has the habit 
see bursts of black smoke shooting 


exhaust pipe, showing how much too rich 
that excess squirting of gasoline makes his 


mixture. I’ve seen a man flood his motor so 
badly, handling it that way, that it stalled 
and had to be cranked with the starter sever- 
al seconds with the throttle shut to clear away 
the excess gas. 

“The same thing happens, to some extent, 
if you ride the throttle in your regular driv- 
ing. If you keep stepping on the throttle and 
taking your foot up again, instead of main- 
taining a steady pressure that will keep the car 
at the speed you want, you’re going to use 
more gas to the mile. 

“On the other hand,” Gus continued, “that 
gasoline-squirting device is a real help in get- 
ting the motor started. In fact, if you use 
high-grade gas, you can stop using the choke 
entirely during the summer, and even in 
winter except when the motor is stone cold. 
All you have to do is to give two quick, short 
jabs on the throttle pedal, then hold it open 
a trifle and step on the starter. The gasoline 
you squirt that way gives the same result we 
used to get in the old days when we ‘primed’ 
a motor by squirting gasoline from an oil can 
into the manifold or cylinder heads through 
petcocks. 

“Not having to use the choke saves gas, I 
suppose,” Selden suggested. 

“Especially when you forget to push the 
choke in, as everybody does now and then,” 
Gus replied, “And, of course, it saves time 
and trouble not to have to think about the 
choke.” 


bi HY doesn’t that idea work just as well 
with low-grade gas in the tank?” Sel- 
den asked. 

“The trouble is that low-grade gas doesn’t 
vaporize very well in a cold motor,” Gus 
replied. “If you pump the gas into the mani- 
fold in the way I suggested, the motor will 
kick over a few times and then die, unless you 
pull out the choke right away and keep it out 
until the motor warms up a bit so that the 
regular flow of gas will be vaporized enough.” 

“I’m going to try it,” Selden smiled. ‘Have 
you any other good ideas you can give a poor 
salesman ?”’ 

“Sure,” Gus grinned significantly, as he 
bent over and inspected a slight kink in the 
front bumper. 

“Well, if you’re going to tell me how to 
save wear on the bumper, spare my feelings, 
Gus,” Selden chuckled, as he climbed behind 
the wheel. “The next time my front bumper 
gets bent, it'll be because somebody backs 
into me when I’m standing still!” 





MONTHLY 











when answering advertisements in this magazine. 































































|A marvelous new 
| sponge made (like 
| rayon) of Cellulose. 
| Soft, durable, sani- 
itary, highly ab- 
| sorbent. 
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No./ POLISH 


W: make this generous offer so 


that new thousands of car 
owners will try No. 7 Duco Polish 
immediately, and see how greatly 
it improves the appearance of the 
car. You should use No. 7 Polish 
on new cars as well as old. It keeps 
new cars beautiful and restores the 
color and lustre of old finishes 
dulled by grime and Traffic Film. 
Now we offer a Du Pont Cellu- 
lose Sponge (25c size) FREE to 
everyone who buys a pint can of 
No. 7 Polish. (Offer good in U. S. 
only.) This sponge, created by 
du Pont chemists, is ideal for bath 
and household cleaning, as well 
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USE PENNZOIL 











“Be Oil Wise”, says 

This canny bird— 
The best advice 

You ever heard. 
Use Pennzoil, and 

Have less to pay 
For gas and oil, 

Day after day. 
With mileage up, 

Your bills decline; 
Save money at 

The Pennzoil sign. 
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for gener- 


“electrolytic cell” 
ating hydrogen gas in the presence of sulphur 
to observe its ability to react and form hydro- 


Set-up of a simple 


gen sulphide while in the active, nascent state 


of 


that there is only the tiniest fraction 
second in which it can be done. 

A handy hydrogen-gas generator for this 
and other experiments is easy to make from 
an Erlenmeyer flask of about 250-cubic-cen- 
timeter capacity, containing scraps of zinc 
or iron tacks or nails and fitted with a sep- 
aratory funnel for admitting dilute sulphuric 
An inverted “U” of glass tubing de- 
gas that is generated to a test tube 
containing the liquid to be experimented 
with. The set-up may be mounted con- 
veniently upon a wooden base, as shown in an 
accompanying illustration. Three or four 
common screw hooks, bent straight and cov- 
ered with short lengths of small rubber tub- 
ing, make fingers to hold the flask in place. 
The test tube is supported by a metal clamp, 


acid. 
livers the 


screwed to a little wooden post about one 
inch square. Thus, the whole apparatus is 
self-contained, is easily taken apart for 


cleaning, and—what is still more important— 
will not topple and break. When you fill the 
funnel with dilute acid and admit the liquid 
slowly to the flask, a copious stream of hydro- 
gen gas is generated. 


| F YOU place a solution of ferric chloride in 
the nak tube and let hydrogen gas bubble 
iheauah it, no chemical reaction will occur. 
Nevertheless, hydrogen can be made to 


fas 


react with ferric chloride. This will happen 
if the hydrogen comes in contact with the 
chemical before the atoms of gas have had 
time to pair up—in other words, while the 
hydrogen is still “new-born.” How can you 
catch the atoms in this instant? All you have 
to do is to add a few drops of the ferric 
chloride solution directly to the generating 
flask 

Now, when acid is added to the zinc as 
before, the ferric chloride is acted upon, 
because the hydrogen comes in contact with 
it at the precise moment that the gas is lib- 
erated. The new-born hydrogen reduces or 


transforms the ferric chloride to ferrous 
chloride 

To prove this, add several drops of potas- 
sium ferricyanide solution to each of the ves- 
sels containing ferric chloride that hydrogen 
bubbled threugh—the test tube and 
the generating flask. In the latter alone, a 
blue precipitate forms. Known as Turnbull’s 
blue, it provides a distinctive color test that 
readily distinguishes between ferric and fer- 


rous compounds. 


ras has 


Passing an electric current through a dilute 
acid gives you another way of obtaining 
nascent or new-born hydrogen for your ex 
periments It Continued on page 127 
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CHEMICAL MATCHMAKERS 
(Continued from page 126) 


will enable you to show that in this active 
state, hydrogen reacts with sulphur and forms 
hydrogen sulphide gas. The product of the re- 
action can be detected by its odor or with 
lead acetate paper. 

A simple “electrolytic cell” for this pur- 
pose can be made from a beaker, or glass 
tumbler, and a pair of carbons from old flash- 
light cells. Insert one of the carbon rods 
(with a wire attached) in a length of glass 
tubing about three quarters of an inch in 
diameter, such as a test tube with the bottom 
cut off. Wad one end of the tubing with ab- 
sorbent cotton, insert the carbon rod, and 
pack the tubing with flowers of sulphur that 
you have previously ground or rubbed in a 
mortar with dilute sulphuric acid. When the 
tube is nearly filled, close the remaining 
opening with a second plug of absorbent cot- 
ton and a cork carrying a glass “L” tube, as 
one of the diagrams shows. Fill the beaker or 
tumbler with dilute sulphuric acid. Pouring 
strong sulphuric acid, slowly, into four times 
its volume of water gives a solution of the 
right strength for use in the mortar and the 
beaker, as well as in the hydrogen generator 
previously described. 

To pass an electric current through the 
cell, connect the sulphur-packed carbon 
rod with the negative terminal of a storage 
battery, or of a battery of three dry cells 
connected in series. Connect the remaining 
carbon rod with the positive source of electric 
current, and lower this carbon into the beaker. 
Current now flows through the cell. At the 
enclosed carbon rod which serves as the neg- 
ative electrode, hydrogen is liberated from 
the acid. It is in the “nascent” state and com- 
bines with the sulphur about it to form 
hydrogen sulphide. As the gas escapes from 
the exit tube, you can test it by holding a 
strip of paper, moistened with lead acetate 
solution, at the mouth of the tubing. A 
black spot of lead sulphide, forming upon the 
paper, identifies the hydrogen sulphide gas. 


EXPERT ARMY WAGES WAR 
ON DUTCH ELM DISEASE 


(Continued from page 55) 


speeds up the work of destroying infected 
trees. The effectiveness of the entire campaign 
depends to a large extent upon the promptness 
with which trees can be destroyed after they 
are found. 

Is your elm safe? Does it show signs of 
sickness? You can help Uncle Sam tremen- 
dously by answering these questions. 

In the first place, every dead or dying elm 
offers a good landing place for the bark 
beetles. Such trees, which never can be more 
than an eyesore if left standing, should be cut 
down and burned at once. Care to keep 
valuable elms healthy, and therefore less at- 
tractive to the dangerous insects, is especially 
important at this time. 

An elm with yellowing, wilted leaves is 
open to instant suspicion. If there is such a 
tree on or near your property, cut six or eight 
twigs, about the size of a pencil and six inches 
long, from the branches and mail them to 
the Dutch Elm Disease Laboratory, Morris- 
town, N.J. 

Present indications are that the only pos- 
sible hope for the continued existence of the 
elm in this country is the prompt destruction 
of every diseased tree. This calls for care- 
ful and continuous scouting of thousands of 
square miles for a number of years. The war 
against Dutch elm disease has just begun, 
and victory to be effective must be complete, 
for a single one of the enemy, if permitted 
to remain in existence, might cause the plague 
to flare up in later years to create new and 
greater destruction. 
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“Aud iy beards ulenty tough: 


Men who are ex- 
pe sed to all kinds of 
weather, who have 
tough skins and wiry 


beards, shave quick- 





ly and easily with 
the Schick. Yet a 


boy, just starting to 


AC and DC 


clean the down from his tender cheeks, 
finds the Schick as gentle in action as if 
he rubbed his face with his finger tips. 
A totally blind man could shave in perfect 
safety and comfort with not the slightest 
danger of cutting or hurting himself. 
Pioneer in painless shaving 
Not since savages scraped off the hair with 
shells has there been a radically 


different method of sl} ving until Schick 


rqu irtz 


invented the electric shaver. 
It does away with all discomfort — with 
bl ides, water, soap, cream, lathe - brush or 
the necessity for lotions or yp wader. It gives 
ski lace the hardened 
you a new Skin to replace the lardened tis- 
sue Nature has built up if you have used 


| ither and bl ides 
Why Schick above all 


For a working lifetime Schick studied hair, 


races and mechanical ways to shave. He 
experimented with cutters of many con- 
+r " ) nal char I] nicl th fla 
trucntions and shapes, e found that a flat 

Mw I¢ \ oO » ¢ 


jee 


cutter with an extremely thin slotted plate, 
nestled closely into the skin, depressed the 
tiny mounds and enabled the inner cutter 
to shave off the hairs more efficiently and 
closer than any other shape of cutter 
shaved them. 

All our past and present research con- 
vinces us that this patented construction 
is still the most efhcient of all. 

Shaving at its lowest cost 

The life of a Schick Shaver is not known. 
Shavers we made five years ago are still 
performing satisfactorily. (We have made 
many mechanical improvements since then.) 
There are no blades to buy, no parts to 
sharpen—and none to renew for an indefi- 
nite time. You need no soap, cream, brush 
The 


year’s shaving. is so small that a dime would 


nor lotions. cost of electricity for a 


cover it eas ly. 


How, then, could you shave at a lower 
cost pel shave ? 

See a dealer 
Ask any Schick dealer to show you the 
shaver and demonstrate how simply and 


quickly 


shaving 


you could learn the new way of 
which is revolutionizing the shav- 
ing habits of the world. Be sure, too, that 
he is an authorized dealer through whom 


we guarantee and service Schick Shavers, 


SCHICK © SHAVER 
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trol” (Ri.) to the full-on position. As this is 
done, a line should appear across the screen. 


If 


the socket of the cathode-ray tube should be 
turned in its mounting. 
intensity and focus controls so as to obtain a 
sharp, clear pattern, but not one that is too 
bright. 

Some idea of just how the cathode-ray 
oscilloscope operates can be obtained by con- 
necting a sensitive microphone into the cir- 
cuit. 
button microphone in series with about six 
volts of dry cells and the primary of a regu- 


lat 


ary winding should be connected to the two 
terminals 


Sc 


lined 


on 


means of the electron beam inside the cath- 
ode-ray tube, the oscilloscope is producing 


an 


cycle alternating current 
light and power in your home. Simply wire 
a class “B” amplifier input transformer and 
a half-megohm potentiometer into the house 
lighting circuit, as shown, and connect 
hook-up to the two “V-plate” terminals. 

With the switch Sw3 turned to position 
four (Cy), adjustment of the fine frequency 
control (Ry) will enable you to get an image 


of 


current. Further manipulation of Ry» will al- 
low two complete cycles to be viewed. 
It is this ability of the oscilloscope to give 


m<¢ 


types of vibrations and oscillations that makes 
it particularly valuable in radio and electrical 
testing. 
accurate check on frequencies and the opera- 
tion of circuits. In transmitter work, the pat- 
terns can be used to check the quality of the 


m<¢ 


building the oscilloscope: 


r 


SIMPLE OSCILLOSCOPE 
MAKES SOUND VISIBLE 


(Continued from page 73) 


it is not in a relatively horizontal position, 


Always adjust the 


To do this, wire an ordinary single- 


ion microphone transformer. The second- 


marked “V plate” on the oscillo- 


ype. 
S YOU talk into the microphone, ma- 
nipulate the two controls as already out- 


All sorts of odd patterns will appear 


the screen as you pronounce words. By 


accurate moving picture of your voice. 
The same test can be applied to the sixty- 
that provides the 


the 


a single S-shaped cycle of the sixty-cycle 


ving images of the wave forms of various 


With it, the engineer can obtain an 


ydulation. 
Following is the list of parts required for 





R,.—Fixed resistor, 2,000 ohm, 1 watt. 

R..—Fixed resistor, 1 meg., 1 watt. 

R;.—Potentiometer, 4 meg. 

R,.—Potentiometer, .2 meg 

R; and R¢.—Fixed resistors, 75,000 ohm, 2 | 
watt. 

R;.—Fixed resistor, 50,000 ohm, 2 watt. 

Rs.—Fixed resistor, .3 meg., % watt. 

Ry.—Potentiometer, 50,000 ohm. 

R1o.—Fixed resistor, 2,000 ohm, 4 watt. 

R,,.—Fixed resistor, 1,000 ohm, % watt. 

R,».—Potentiometer, 1 meg. 

R,3.—Fixed resistor, 1 meg., ™% watt. 

R,,.—Fixed resistor, 10 meg., 4 watt. 

C, and C..—Electrolytic condensers, dual 4 
mfd. 

C;.—Fixed condenser, .01 mfd., 400 v. 

C,—Fixed condenser, .1 mfd., 400 v. 

Cc Fixed condenser, .02 mfd., 400 v. 

C;.—Fixed condenser, .005 mfd., 400 v. 

Cc Fixed condenser, .001 mfd., 400 v. 

C,.—Fixed condenser, mica, .0001 mfd., 400 v 

C,.—Fixed condenser, tubular, paper, .5 mfd., 
400 v. 

Miscellaneous.—Steel cabinet, aluminum chas- 


sis, three octal sockets, one five-prong socket, 
switches, knobs, tubes (913, 6X5, 6K7, and 


885), power transformer, terminal posts, | 
seven-position dial plate, nuts, bolts, solder, 
wire, etc 


loscope will cost about twelve dollars, plus 
nine dollars for the tubes. 
shopping, and the use of whatever spare radio 
parts happen to be on hand, will reduce the 
cost of the unit considerably. 





If you have to buy all new parts, the oscil- 


However, careful 
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The world’s most accurate 
gages insure the precision 


of GENUINE 
FORD PARTS 








SS Shed 


~ a, 


PRECISION manufacturing is one 
reason why you can depend upon 
Genuine Ford Parts to fit properly 
--to last longer. For example, you 
can depend upon camshaft bear- 
ings and push rods to measure 
within five ten-thousandths of an 
inch (.0005’’) of specified size, and 
valve stem diameters to vary not 
more than one one-thousandth of 
an inch (.001’’). 

In making Genuine Ford Parts, 
extreme precision is maintained 
by the use of Johansson Gages 
—gages made by Ford Motor 
Company in the United States 
and so accurate that they 
have been accepted as the 


y 


nd 


Inspection gages of all types are set accurately by means of 
Johansson Gage Blocks at the Ford Plant in Dearborn, Michigan. 





OIL PAN GASKET UNIT 


ar 


world’s standard of linear 
measurement. These gages 
are accurate within two mil- 
lionths of an inch (.000002’’) 
of specified sizes. 

And quality is just as out- 
standing as precision manu- 
facturing. Genuine Ford Parts 
are made of the highest quality 
materials. 36 kinds of steel are 
used — each steel of a special 
type to meet a specific need. 

When replacement parts are 
needed, remember that you can 
get the same precision and qual- 
ity that was built into your Ford 
car or truck at the factory 
only by using Genuine 


¥ 
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All prices subject to change without notice. 


Genuine Ford Oil Pan Gaskets are made of a treated cork fiber mate- 
rial that has high tensile strength to insure resistance to tearing. They 
pass rigid absorption, compressibility and weight tests. 







10c each. 












GENERATOR BRUSHES 





Even texture, correct hardness, uniform resistance and 
long life are features of Genuine Ford Generator 
Brushes. Per set of three, 18c. 


Ford Parts. Get them from any Ford 
dealer or from any garage that 
displays the sign “Genuine Ford 


Parts.” 
FORD MOTOR COMPANY 
Dearborn Michigan 


Genuine Ford Starter Springs are made of special 

Close tolerances insure align- 

ment between screws, 

shaft and drive-head. 
55c each. 


high-carbon steel. 
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He’d Turn Chemistry Fans 
Into Detectives 


HERE is a estion in answer to ri 
cent invitation askir readers to express the 
ideas on the kind of chemistry experiment 
they like best Hoy 
about the proce used VHEN EARN 
in makin t —os li 


fingerprint 
sions? You could te 
us ho to make the 


solutions tor reatin 





the paper and the im 
pression pad. Another ,' NO 
fingerprint process rad 
that could be the sul 

rect of interesting ex . 

periments is that used 

in the savings division of the Post Office De- 
Bronx, N. ¥ 


partment.—C. 7] 


Too Good a Photographer 
To Take Any Pictures 


WITH all due respect for our excellent ar 


ticles on photography, | iven't much of an 
opine of these tellows who take thei pi 
ture-takin Oo seriously Last immer, I went 
na trip with one of them, and it disillusioned 
e4 pletely. Havur in expert photogra- 
pher with me, I naturally thought I would 
et some ynderful pictures as souvenirs of 
the trp From the er tart, however, he 
began givu libis. To begin th, his very 
best camera was lent to friend, so he had 
to be contented with hi econd-stru outnt, 
hich didn’t have qui ll the special lenses 
nd adgets o t He refused to take any 
hot vhere the ihtin condition were 
ideal; that wa elementar\ tuff, and he 


couldn't be bothered with it. But when there 
was a difficult shot to make, he’d just say, 
Gee, if I onlh I 
The result was that he didn’t get any 


had my good camera here 


pu tures 





Fortunately, I had little old two-dollar 
box camera with me, and snapped iway al 
everything I saw. Some of the pictures turned 
out fine, and I had the pleasure of sendin 
prints to my) n it companlor DM 
Boston, Mas 
But the Dictionary Says 
A Ball Is a Bearing, Too 

() Bi! I ecent It t vour a I 
ble 1 iZ1Me uid \ bear of the 
propel e, if ed thi ! dersize 
hole, will burnish and 

( th hol No ’ 
old Bill must k plier nf "4 
that a steel | the 
thing to push throu 
it hole, not a ill Dear | 
i which 1 I 0 

( | t ba ‘ ae 
taine! d « ‘ ver. 

cI cit 1 inst t 

nexcusable, but evel 
thet | { nive 

il mistake | earu ba vuld be 
better, ever ul Fad | the balls re ised for 
ither purpose I ar ire Old Bill will accept 
this littl nendment.”—C.E.P., Jr., Bridge- 


port, Conn 





Another University Uses 
Voice Recordings 


VISUALIZING the extent of Northwestern 
University’s sound-recording facilities from 
hotograph you published in a recent is- 

ie, I would like to point out that the system 

ed here at Columbia University is a great 
deal more developed. The language depart- 
modern, soundproof recording 

tudios, built especially for the purpose, and 
fitted with the latest innovations. In the 
French department the equipment is employ- 
ed as part of the final examination in the 
oral courses. The recordings are made on 
metal disks, at the beginning, middle, and 
end of the course, so that at the end of the 
semester, each student has a complete record 
of his speech development. Also, in the Eng- 
lish department, the recordings are made of 
an integral part of 
New York City. 


nents Nave 


each freshman’s voice, as 
his curriculum.—C.D.1., Jr 


Found: A Pleasant Reason 
For Visiting the Dentist 


Here is an idea which I would like to pass 
long to other model makers. Very small drills 
are often required for building ship models 
like the ones described 
in P.S.M., and 
mercial drills run into 
y,especially when 


com YEAH, BUT YOU OUGHTA 
I ? . ; ed 


EE THE 





mone 
you consider that they 
usually call for special 
chucks or holders. I 
ot into conversation 
with my dentist, and 
i suggested that I 
some of his 
discarded drills \] 
though they are rath 
er slow, and will cut to only 


try using 


a limited depth, 
I find that they, serve the purpose very well 


In one way they are better than ordinary 
drills, because they do not tend to crack or 
split small pieces. These drills come in all sizes 
one thirty-second inch to one eighth 
clad to give you 


trom 
inch, and any dentist will be 
the ones he is ready to discard. I used these 
drills to make small holes in the many blocks 
nd other tiny parts of the Swallow, which I 
built from your plans. Anyone who has ever 
tried it knows how difficult it is to make a 
number of these parts without spoiling a lot 


of twist drills H.G., Jr., Media, Pa 


Even the Mississippi River 
Runs Uphill, He Says 
We've all known for years that water 
ont run uphill,” says G.A.O., of Dover, 
N. J., in razzing the reader who was fooled 
by the Mount Freedom, N. J., road illusion 
Probably he doesn’t know that he is being 
fooled by an illusion, too. According to ac 
cepted theories, a point on the earth’s equator 
is thirteen miles farther from the center of the 
earth than either the north or south pole 
Hence the outlet of the Mississippi River is 
about four and a half miles farther from the 
center of the earth than its source. This cer- 
tainly is a case of water running uphill. Prob- 





1 1 


ably G.A.O. can tell us whether or not he 
wants us to call this an optical illusion, also 


-W.B., Chicago, I 





Regardless of Figures, 
We're for the Rabbit 


I sEconpD the motion of F.L.M., Aurora, IIl., 
for a problem in every issue, and, to help the 
thing along, offer one concerning the fate of 
a rabbit. This bunny 








runs at fifteen miles B 
an hour along a HOLE ® 
straight line AB to- 
ward his hole, which | 
is 650 teet away trom 4 
A. When he is at A, a Ju 
: / 
hound starts from C, , = 
220 teet away in a f 5 
- 4 
line perpendicular to / 
y 
AB, chasing him at oA 
eighteen miles an hour, C 220 FT A 


following the curve 

shown in the drawing. Does the 

the hound to the hole, or does he get caught? 
S.A.M., Sykesville, Md 


rabbit beat 


More Organic Chemistry, 
This Reader ‘‘Wailes”’ 
LeT me ade 
more articles on organic chemistry. The last 
one was long ago, Mr. Wailes. 
Organic chemicals are all arou 
them, work with them, and cure our ills w 
them. Vinegar, starch, sugar, gelatin, and 
many other foods are organic chemicals. In 
the average household can be found oxalic 
acid, carbon tetrachloride, cream of tartar, 
elycerin, alcohol, aspirin, and many other 
products. With such a start, and with some 
of the inorganic chemicals we have accumu 
lated from past experiments, most of us are 
all ready for some good organic experiments 
Now that I have chemistry off my chest, let 
me compliment you on your fine magazine 
Among other things, it is remarkable for giv- 
ing advance information on commercial prod- 
ucts. One reads of a new invention in 
P.S.M., and two or three months afterward 
it is sold in one’s neighborhood stores.—E.D., 


Bronx, N. Y 


+ +} t tor 


my voice to ne requests 


, 
0 long ago! 
us; we eat 
ith 





A Dissenting Opinion 
on Gasoline Mileage 
W.T.M. 


IN your April issue, says that 
maximum gasoline mileage is obtained from 
an automobile when 
the vacuum in the in NO MILEAGE WHEN 

Y NEED A uiFt! 


take manifold is not 
decreased to the point 
materially 
affects the speed ot 
the wiper. Not so 
Maximum 
ficiency is obtained 
with the highest pres 
sure in the manifold, 
or when the wiper al 
most stops. If your 
gasoline is almost 
wide, then coast and (Continued on page 5) 
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motor el 





gone, open the throttle 
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(Continued from page 4 
shut off the ignition. Repeat this, accelerating 
and coasting until you reach a filling station, 
but don’t expect your wiper to be of any use. 
D.K.W., Sarasota, Fla. 


The Family Washing Machine 
Loses Another Part 


One of these days, I would like to open 
P.S.M. and see plans for a midget automo- 
bile. I mean the kind 
that uses a half or NOW, 
three - quarter - horse - 
power motor of the 
washing-machinetype. 
The article should in- 
clude complete plans, 
along with a list of 
the materials needed. f 





——_ 
The type of auto I it }))) I 
have in mind is on a \ 
the style of a dirt my 


track racer, with the 
motor mounted behind the seat.—W.H., 


Goshen, Ind 


Schoolboys Would Outsmart 
The Mechanical Teacher 


ALTHOUGH my school days are a thing of 
the distant past, I do seem to remember that, 
as pupils, most of us were inclined to be 
rather ingenious in getting by with as little 
work as possible. I don’t think boys have 
changed much in that respect, and am afraid 


that the ‘mechanical teacher” reported in 
your May issue is going to be easy pickings 
for the pupils on whom it is used. The ma- 


chine is described as recording black pencil 
marks made by the pupils in “yes” or “no” 
spaces after each question on the examination 
All the incorrect answers are masked off, and 
only the ones that are correct will affect the 
machine. All very good, but what would pre- 
vent an ingenious youngster from blackening 
all the spaces; answering both “yes” and “no” 
to each question? The “mechanical teacher” 
then give him a_ perfect score!— 
F.M.C., Detroit, Mich 


He Wants To Delve into 
The World of Minerals 


I HAVE read a lot about chemistry and mi- 
croscopy in P.S.M., but have never seen any- 
thing relating to an 
other interesting HM. PRETTY! 60T 
science, mineralogy op WHAT 


? 
Many of us are anx (_. Is IT. 


1 4 \ 
lous to Know mor¢ ( r\ 
- - 17 
about the different ~ & 4s 
= , h 
4 


would 


types of stone we en 
counter in our neigh- 
borhoods, and I would 
like to suggest that 
you print an articl 
telling readers how to mY 

start a collection of 

rare minerals and stones, and how to recog- 
nize and classify the different specimens. 


G.L.B., Dallas, Tex 


“Windburn” Is No Myth, 


Her Experience Proves 

THE experiments described in your recent 
article, “Tests Show Windburn To Be Only 
a Myth,” seem to me to be inconclusive, be- 
cause the temperature of the wind was not 
taken into consideration. A few years ago, we 
took our three-month-old daughter on a mo- 
tor trip, and since we took precautions to 
shield her from the direct sun, had little trou- 
ble, until we ran into a temperature of 106 
degrees and a strong breeze. Although we 
watched constantly to see that the sun’s rays 
did not strike her, (Continued on page 6) 
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| CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 









































































WITH NEW 

SPARK 

PLUGS 

Spark Plug Change Week is Champion’s annual 
reminder to millions of motorists that Spring is en- 
gine tune-up time. Champion dealers everywhere 
are af your service to show you why all spark 
plugs, including even Champions, should be retired 
from active service after 10,000 miles. The habit 
of changing spark plugs during Change Week has grown enormously 
simply because new Champion Spark Plugs have proved in service that 
they re-vitalize engine performance and actually save their cost in 
renewed gasoline economy. See your Champion Spark Plug dealer this 


week. Have him check and clean your spark plugs, and replace with new 
Champions, if necessary. You can depend on Champion Spark Plugs. 












YOUR MISTAKE CAN'T BE AS SERIOUS 
AS YOU LOOK. WHAT'S WRONG ? 


SIMPLY THIS | STOPPED 
USING LIFEBUOY AND 
BEFORE | KNEW IT! 7 
LOST MY GIRL ~7/< 











| MADE THE BIGGEST MISTAKE 
A MAN IN LOVE COULD MAKE! 
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| THOUGHT YOU WERE SN 








Ty ! i ay Yi NOW OW | DO. 
ee DON ty KNOV BUT HOWS 
LIFEBUOY CONTAINS A / MARIE TO 
SPECIAL PURIFYING KNOW | 
INGREDIENT NOT INTHE | — KNOW 
OTHER WELL-KNOWN _y.- NS 

_ SOAPS ? 5 \ “ey 
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YOU'RE A 
REAL PAL! 
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I'LL HAVE A PARTY 
AND INVITE YOU 
BOTH. THEN ITS 


UP TO YOU 













































Spring beauty tip 
bt pares WOMEN entrust their precious 

skin to soap that is thorough and mild 
...Lifebuoy! Its P 
the px moves beauty-marring dirt and 


urifying lather penetrates 
res,t 
waste ...and protects the skin's alluring 
milder Ay test than 


and “baby soaps.” 


smoothness. It's 20 


many so-called “beauty 


Trust Lifebuoy to keep you immaculate, 





— 


THIS SHAVING BU 
1S A HEADACHE. WITH 
HEAVY, BLACK BEARD 


SINESS 
MY 


> 


SHOULD SHAVE CLOSE. 
BUT IF 1 DO, MY FACE 
GETS ALL RED AND SORE 


rot 
















JiIM WINS A A HAT! I'VE 
JUST HAD THE CLEANEST, 
SMOOTHEST SHAVE 
EVER. LIFEBUOY IS 
MILD, TOO. SO EASY 
ON THE SKIN 


= 
















Try it 
your druggist’s. Or write Lever Brothers Co., 
Dept. 
Cambridge, 
Mass.,forafree 
12 day 
This offer 
jaf. 3 
Canada onl 


"B.0’GONE— Marie returns 


| HAVEN'T HAD HE THINKS 7 
SO MUCH FUN -__...*\ AWD /M ALWAYS GOING: 
IN AGES! YOU'RE : 70 8& "GRAND COMPANY” * 
GRAND COMPANY! * BECAUSE /1L 
WEVER BE GUILTY 















coo! It’s used by more American women for 
the bath than any other soap—And by more 
and children, SY 
These facts (7 


were revealedwhen 


men 
too, 
8 leading maga- 
zines questioned 
120,000 women. 
Its purifying 
lather stops “B.O.” 





Approt ed by 
Good Housekeeping Bureau 








TRY LIFEBUOY SHAVING 
CREAM. I'LL BET A NEW 
HAT IT'LLGIVE YOU CLEAN, 
CLOSE SHAVES IN SOLID 
COMFORT. ITS LATHER HOLDS 
52% MORE MOISTURE THAN 
ORDINARY LATHERS —_ 
WILTS THE STIFFEST 


WHISKERS 
\ a 











Send for a FREE Trial Tube 


see for yourself. Get the big red tube at 


A-146, 


tu be ° 
good 
and 


‘milder than other 
leading shaving soaps. 






















OUR READERS SAY 


(Continued from page 5) 


and covered the windows of the car with 
cloth, she burned so badly that her face, 
arms, and legs were swollen. It seems to me 


that this is a true case of windburn, and that 


scientists ought to make more conclusive 
tests on this important subject.—Mrs. E.P., 


Estacada, Ore. 


Sock Problem Suggests 
A Darned Good Idea 

Is my face red! Here I’ve gone and strug- 
gled for hours over J.D.’s problem of the 
socks, only to have R.J.S., Jr. point out the 
answer that was right before my nose all the 
time! I got off on a totally wrong track by 
confusing socks with shoes, and imagining 
that there were such things as right and left- 
hand stockings. It brings up an interesting re- 
flection, though. Why aren't socks made to fit 
right and left feet? It seems to me that the 
toes could be made to wear much longer if 
the stocking conformed to the shape of the 
foot, than under the present system, where 
they are necessarily stretched out of shape 
when they are being worn.—B.E.P., New 
London, Conn 


But What Happens When 
The Road Blows Out? 


THERE are dozens of ways to make use of 
old automobile tires; they can be used for 
everything from door mats to drinking foun- 
tains for chickens, but, 
in spite of this, they 
accumulate faster than 





they can be disposed 
of. My suggestion is 
this: why not use the 


old tires to reénforce 


concrete roads? The er, 

tires could be laid side 

by side all over the 

road bed, and con- ie: \ é 
crete poured over them Ce 
until it covers the 


tires by at least two inches. This would prob- 
ably reduce the cost of road construction, and 
such a highway would have a good degree of 
elasticity. It would seem worth while to try 
out this method on several blocks of streets 
that are heavily traveled, in order to test the 
idea.—I.K.G., Biglerville, Pa. 


Armchair Sailor Likes 
Navy Articles 


As a steady reader of P.S.M., I would like 
to see more about the U.S. Navy and its activ- 


ities. The story “Boys Build Battleships,” in 
a recent issue, was great. Give us more ar- 
ticles like this—N.S.B., MacLeod, Alberta, 
Canada 
Here’s Another Way 
To Kill Poison Ivy 

WitH the warm weather coming on, I | 
would like to make a suggestion to those 


readers who recently asked for ways of kill- 
ing poison ivy. For two years I have used 
crude carbolic acid, and it never fails. Just 
dig a small hole around the plant, put in two 
or three spoonfuls of the acid, and the work 
is done. Come back in forty-eight hours and 
look at the plant!—G.W.M., Kansas City, 
Kans, 


Maybe the Astronomy Series 
Would Be The Place for This 


ALTHOUGH from time to time you have 
published many articles on the motion-pic- 
ture industry, dealing with cameras, scenery, 
and sound effects, there one important 
phase of the movie (Continued on page 7) 
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OUR READERS SAY 


(Continued from page 6) 


industry that you have not yet covered. It is 
the actors and actresses. Why not publish a 
few articles concerning them? Among your 
readers, I am sure there would be many who 
would like to know something of what it 
takes to be a star, and I think such an article 
would be appreciated by these readers.—T.F., 


Vashon, Wa: 








i. 


Somebody’s Always Bringing 
This Thing Up Again 


IN LOOKING over my back issues, I came 
across a lot of letters from readers on the 
question of whether 
or not snakes swallow ? 


their young to protect apm 
of 





them. To settle the 

dispute, I suggest that 

all the amateur sci- ; c 
entists of Our Readers : 
Say arm themselves 
with cameras, and 
sally forth this sum- 
mer to catch a snake \, ) 

in the act. A photo- , X 

graph of the young 

snakes being swallowed should certainly be 
interesting, and would solve the problem once 
and for all.—J.J.P., New Kensington, Pa. 


“‘Anti-Skeptic’’ Club Would Dispel 


‘“‘Common-Sense’’ Ideas 


Ir micHt be a good idea for M.T.L. of 
Brooklyn, N. Y., to form an anti-skeptic club 
rather than the common-sense club he ad- 
vocated in his recent letter. For centuries, the 
“common sense” view that the sun revolved 
around the earth was universally accepted. 
Scientists, however, with their “foolish ideas,” 
proved that the exact opposite is true. Like- 
wise, I think that astronomers have quite def- 
initely established the fact that meteorites do 





come from outer space, and that most of us 
can accept this statement regardless of the 
opinions of skeptics who know little about 


the subject —D.N.M., Philadelphia, Pa. 


The Rowboat Problem Presents 
An Exercise in Navigation 


Here’s my solution to H.E.H.’s recent 
problem of the man in the boat. If he takes 
the following route, which will require that 
he pack a surveyor’s 
transit with him, he NOW WITH 4 COUPLE 
will get to town in the OF MAINE GUIDES ] 
quickest possible time, |! MIGHT MAKE IT 
provided that he 
doesn’t get lost in the 
rough country: The 
man should row 
straight to shore, then 
turn and run toward 
the road at an angle 


, 
> 


of 36°52’ to the shore 
line, and travel in that 
direction for 3.75 miles. He will strike the 
road at a point 2.75 miles from town. The 
total distance of seven and a half miles, by 
this route, will be covered by the man in an 
hour and twenty-four minutes.—H.F.M., 
Shenandoah, Pa 


Thinks He’s Discovered 
A Stowaway 


I HAVE just discovered an odd _ illusion, 
which perhaps can be explained by other Our 
Readers Say fans. In the February, 1937 is- 
sue of P.S.M., look on the bottom of page 
?, at the picture of the two-motor mono- 











OZ, 
plane. In the motor nacelle, just above the 
propellor and over the man at the right, I see 
a face. Is this ghost photography >—A.B.M., 
Woonsocket, R. I. 
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STEP NO. I 


a rough pencil sketch of 





STEP NO. 2 





STEP NO. 3 
Our complete report ( 
opinion on patentability 
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KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


Before Going Too Far With YourInvention 





The Free Book shown here was prepared for inventors, t 
show them exactly what steps they must take to secure 
\ PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
\ plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac 
ture it, use it, or sell it is another. Without a U. S. Patent 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself 


IMMEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 
that you have suggested patentable improvements upon an exist 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor 
mation at once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt o 
your letter requesting search—or if you want to read it befor 
having search made, simply fill out the coupon below. 


WHAT A PATENT DOES FOR YOU 

Every year thousands of Patents are granted. Very few, however 
represent the discovery of entirely new principles. Most of then 
provide new methods of doing some everyday thing in a bette 
way——changes for greater efficiency, usefulness, adaptability, o 
beauty in some previously Patented thing. These IMPROV] 

MENTS are Patentable if new, and actually represent new it 
ventions. These improvement Patents offer large chances for 
profit if commercially useful. The business world wants ii 

proved products and services. 


WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Unior 
Our organization is a large and efficient one. Our practice is confined e 
tirely to Patents, Trade-Marks, and Copyrights. We have had year 
experience in Patent Matters. When you place your invention in ou 
hands, we are in position to proceed at once to secure protection for yo 
Our fees are reasonable, and, if you desire, we can arrange conveniet 
terms Ol payment, 


FREE BOOK TELLS HOW! 


How the Patent Laws protect you; why it is important to avoid 
of time in getting your application filed; and many other importan! 
points. You may have much to gain and nothing to lose by sendir 


for this book TODAY. 
FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner 
value to you should the occasion for evidence arise. 


MAIL THIS COUPON NOW 
CLARENCE A.O’BRIEN 


& HYMAN BERMAN 





: . 7. 

: 68-H Adams Building ‘ 
* r . ~ 4 
e Washington, D. C. ' 
‘ REGISTERED PATENT ATTORNEYS 4 
; BEFORE U. S. PATENT OFFICE : 
: Please send me at once your Big Free 48-Page Book - 
g | Patent Guide for the Inventor” and ‘Record of Invention” g 
g form. This request does not obligate m« . 
i e 
s NAME ® 
' | 
&@ ADDRESS... § 
t . 
s sewers ee ' 
' Important: Write or print name plainly 4 
tition 






















TELEVISION 


anno RADIO 
ARE YOUR 
OPPORTUNITY 


BIG MONEY AND 
READY JOBS AWAIT EXPERTS 


‘ 


Unlimited opportunities in tt 
ing field await alert, aggressive, trair ro eat 


-men who LEARN ‘NOW. -men wit! 









is new e 





to get in on the ground flo the pr 
fession is young and TELI 
VISION is already a reality awaiting deve 


opment of man-power to sweep the nati 


LEARN FASTER, BETTER -“ON THE JOB” 
Television Broadcasting Station W9XAL and 
Radio Station KXBY, owned and operated 
by First National Television, Inc., are your 

practical laboratories your ‘‘proving ground” 


YOU LEARN BY DOING! Thir 


means to you! 


K What this 
Elaborate, complete broadc asting 
stations give you practical experience absolutely 
vital to rapid progress and to thorough, ad- 
vanced knowledge necessary for SUCCESS! 
ONLY 6 MONTHS FOR U.S. GOV'T vaya i 
Our “‘training on the job’’ qualifies you in 6 } 
months for U.S. Gov't. License (First Class). I 





Our new, illustrated, FREE book, ‘‘Pictureson /}f 
he Air’’ gives full facts. You owe it to your- | 
t 


self to investigate! Don’t wake up a year 


bal 
from now and find your friends making big I 
money in fascinating Radio-Television | 1 
career Ww a stood st ACT NOW! IA) 
Send cour tod I 
1 
id FIRST NATIONAL TELEVISION, Inc. {+ 
+ 
| 





Training Division, KANSAS CITY, MO. 
iil COUPON V NOW! 


S. @. MOEL, Pres. First Nationa Television, inc 
Bept EE6. Training Division, Kansas City, Mo 
Rush me “Pictures on the Air’ Free 







Nome Age 


Street 








- || ELECTRIC REFRIGERATION 
a | and AIR CONDITIONING 





Utilities Engineering inst., Est. 1927 
400 WN. Wells St., Dept. 367, Chicago, tl. 


LEARN MUSIC 


in Your Own Home 


This LA5Y Way 
= 





¥ 
FREE BOOK “,'°s klet a 


U.S. SCHOOL OF MUSIC, 86 Brunswick Bidg.. New York, N. Y. 









MORE $5 PRIZE WINNERS 


Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“‘What Home 
Study Has Meant to Me’’—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish 


CONTEST RULES 
Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 


panies, for whom you have worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 


anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 


—— 


HELD JOB WHEN OTHER 
GOOD MEN LOST OUT 


After graduation from high school at the 
ige of sixteen, I spent nine years in 
various occupations in various places. The 
last of my many jobs was that of an oiler 
in a hydro electric plant 

My duties in that capacity were just as 
and onerous as the title would 
They consisted in supplying the 

inder my care with a proper 
ration of oil at certain intervals, also the 
less elegant and more prosaic job of plant 

wiper 

previous nine years, and 
ess during them, served 
to eradicate such ideas as I might have 
had about the sufficiency of y prepara- 
with life. After taking stock 
conclusion that the business 
ing was not the gold-plated 
thought, and that my 


elementary 
indicate 
machines 


janitor and grease 
This work, the 
my lack of prog: 


on to cope 
I came to the 
of making a li 


cinch that I once 
educational equipment was sadly need 
ol some specialized bolste ring. 

I realized that my limitations closed 
certain channels to me, and that other 
factors denied me further residence school- 
ing. This made it imperative that I in- 
vestigate the possibility of home study 
under the guidance of some recognized 


correspond nce sé hool 
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Aviation needs new! trait ied & 
men. But Aviation executive 
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te informatior 
"LINCOLN. AIRPLANE & FLYING SCHOOL 
218-G Aircraft Bidg. Lincoln, Nebraska 


tisine, 


~t Home 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—** Win Success in Advertising,”” and require- 
ments. No obligation. Page-Davis School of “oy 
3601 Michigan’ Ave. Dept. 136A, Chicago, U. S. A. 


| EARN MECHANICAL DENTISTRY 


Special Tool Offer—Now! 
Don’t waste the best years of your life. 
Learn this money-making business in a 
few months, Day or Evening, and become 
independent. Big demand. Highly en- 
dorsed—oldest school Practical, In- 
dividual ‘‘Lab.’’ Training. Easy terms. 

cerousen tService.Write TODAY for 
FREE CATALOG R and TRIAL OFFER. 
New York School of Mechanical Dentistry, 
127 W. 31 Street, New York, N. Y. 






























Auto Mechanics « 
demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
Spray painting and collision work 
Special low rates. Write today 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 








DEGREE IN 
TWO YEARS 











l rical, 
Drafting, 
r prepara- 
w tultion. 





tlog. 


rch, June, Sept., Dec. ¢ 
Washington Blivd., Fort Wayne, Ind. 








Rural ¢ ailway stal 
c erks Po tm ters ‘File Cc lerk a Co any fm 
Splendid salaries, easy work, vacation with pay. Com 
mor education required. Examinations often. 
E tablis hed 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 
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New York ae - Photography 
10 West 33 Dept. 5 ew York 








For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TODAY for full information. No obligation. 


American School, Dpt. DA-46,Drexel at 58th, Chicago 
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Secrets of Success 


At this Juncture I discussed the matter 
with my plant superintendent, who was 
an old School man. As a result of 
this conversation I enrolled with this 
school for their course in Electrical En- 
gineering, covering operating. I had no 
particular difficulty in completing this 
course in due time as I was able to devote 
long hours to study. I found the work 
both entertaining and instructive, for I 
was working at my study, and studying 
the things with which I was working. The 
lessons also furnished something to oc- 
cupy my spare time, and one sometimes 
finds this quite a probiem, as the social 
activity at isolated hydro plants is oftimes 
somewhat circumscribed. 

The hill is long and high, and by no 
means have I attained the top, but I have 
passed through the various operating grade 
to a Division Load Dispatcher at a salary 
which at one time was two and one-half 
times the original figure. It is hard to say 
just what part home study had in this, or 
to properly evaluate each factor respon- 
sible in my case. I feel sure, however, that 
it must have had a major part. I feel, too, 
that it was instrumental in my being able 
to work eleven and one-half years with- 
out the loss of a single day’s pay. 

I consider this quite an achievement 
because those years embraced the period 
of highest unemployment in history, a 
period in which good men close around me 
were listed as casualties. The ability to 
hang on, and the fact that I passed through 
those years with salary relatively unim- 
paired, I am sure was not accidental. It 
was due in part to a foundation of home 
study grounded in industrious application. 

As evidence of proper credit and ap- 
preciation of this, is the fact that I en- 
rolled with the same school for an addi- 
tional course in American business law in 
April 1932. This course was also com- 
pleted, and on more than one occasion the 
knowledge gained therefrom has caused 
to steer clear of legal entanglements, 


me 
which might have cost more than the 
course itself. 


If there were no pecuniary benefit that 

I could definitely attribute to home study, 
the satisfaction that I have in knowledge 
so acquired is more than adequate com- 
pensation for time and money so spent. 
—H. | Se xe Macon, Ga. 





“BEAUTY CULTURIST ON 
THE FACE OF NATURE” 


Early in life my education was very 
limited. Up until I was twenty years of 


age I spent my spare time going to a little 
district school in the country. I would go 
to school during the winter months, and 


the balance of the year I would work on 
the farm and forget most of what I did 
learn. Thus my youth sped by and I 


failed to accomplish much in the way of 
education. 

I wanted to go to the State 
College, but time and means would not 
permit; neither was my education suf- 
ficient to carry out this desire. It was at 
this time I became interested in the cor- 
respondence study offered by the 


Agricultural 
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THIS BOOK 


Tells How To Protect 
an Invention 


ELLS you exactly how the Patent Laws 

protect you. Why you need a Patent at 
all. Explains simple but important steps to 
take at once without cost to help establish 
your claim to your invention. Explains what 
kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladly send it with our compliments to any 
serious, interested man. 
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37 Years in the Business 
of Helping Inventors 


37 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 

| We answer questions. We study each device to bring 

| out its best patentable possibilities. Also, we frequently 
advise inventors against going ahead with inventions 
which could not possibly have been protected. By care- 

fully developed methods, we try to keep expense at a 

minimum, and arrange deferred payments when needed. 

The booklets shown above 

may be the means of saving ig 

you time, trouble, expense 

and even later disappoint- 

ment. They are yours for the 

asking Write us today 


For 











VALUABLE BOOKS 
TO INVENTORS 


AND OTHER MEN WITH IDEAS 


THIS 


BOOK 
Tells How to Go About 
Selling an Invention 


Tells you how in an inexpensive manner you 
can bring your invention to the 
sugges 
Outlines methods other in- 
used success 
Remember, 
A Patent isn’t enough. 
how to cash in. 
Also sent to you free 
Mailed the same day we 
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REGISTERED PATENT ATTORNEYS 


Main Office: 210-G, Victor Building, Washington, D. C. 
























What is an 
Invention? 


Many people 
impression that 
tion must be 
radically new 
Nothing is farther from 
the truth. Most success 
inventions of today 
improvement on devices 
which have already been 
thought of before and many 
of which have been on the 
market for years. Whether 
your invention, or your idea 
for one, is something radi- 
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an inven 
something 
or complex. 


attention of 
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Strictest Secrecy — 
Write us in Confidence 


With the 
copy of our ”* 
you can sketch and describe 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 
tructions. Any letters, sketches, drawings or models 
- h you entrust to us are held in strictest secrecy. 


booklets we will also send you a free 
Evidence of Invention’ form, on which 
your invention and es- 


You may write us fully and frankly. But first, 
KNOW THE FACTS. ‘Sign and send the coupon 
now. Get that much done today 


VICTOR Co. 
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NEW REMINGTON NOISELESS PORTABLE | 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature. Free carrying case and typing 


course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc a poe. 153-6 


_816 Fourt h Av New York, 
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High School Course 


CLM CULE Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work prepares you for 
entrance to college. Standard H. 8S. texts supplied — 
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A profession offering un- 
limited opportunities. Most 
modern and complete 
course embracing every 
branch from Plate to Por- 
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struction—practical train- 
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PARKS AIRPORT EAST ST.LOUIS 


Offers you college education majoring in aviation 
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Caning and weaving materials, chair 
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For those who can't afford the time and expense 


of a 4-year college course, Bliss offers a con- 
densed ONE VEAR residence training, combin- 
Ing essential Theory and Practice. 45th year. 
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BLIS ELECTRICAL 
wid SCHOOL 
106 Takoma Ave., Washington, D.C. 
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CROSLEY 


Secrets of Success 


Agricultural College and enrolled for two 
courses: “Fruit Growing” and “Propaga- 
tion of Plants” 

After taking these courses I became im- 
pressed with the idea that a person must 
have a pretty good education before he 
can realize how little he does know. Soon 
after completing these courses I went 
down into Florida; here I dabbled awhile 
in fruit growing, but lacking means and 
experience, I didn’t acquire much but a 
bad case of malarial fever. 


Well, I finally came out to California. 
Here I took another correspondence 
course, one in “Home Floriculture” from 
the University. I then spent two 


years as landscape gardener at Atascadero 
Lake for the Corporation of 
Atascadero, California. This was quite 
an important period in my life for it was 
here I married and went to live in a pretty 
little bungalow by the lake. 

Later I attempted to buy a ranch in the 
San Joaquin Valley near Fresno, but lost 
out just at the beginning of the depression. 

My correspondence education, however, 
helped me to secure the position I now 
hold—landscape gardener at the 
College. I have been on this job for 
thirteen years, and while it does not pay 
a large salary, it gives one an opportunity 
to work out-of-doors in the realm of 
Nature. I sometimes look on my work as 
a sort of beauty culture operation on the 
face of Mother Earth. 

Since taking up my work here I have 
taken another correspondence course 
which I hope to make good use of in the 
This was a course in photography 





future. 
taken with the Studios, now known 
as the of Chicago, Illinois. Through 


the medium of photography, I hope some 
day to be able to impress on the public 
mind some of the right and wrong ways of 
planting trees, shrubs and flowers. 


—P.G.S., Fresno, Calif. 


STUDY DISEASES WITH 
TRANSPARENT ANIMALS 


TRANSPARENT animals to aid in the study 
of bone disease are the accomplishment of 
a Bridgeport, Conn., Laboratory. The body 
of the animal is first hardened in a chemi- 

cal bath, a process said to be similar to 
that used by the ancient Egyptians in pre- 
paring their mummies. Next, the hardened 
specimen is washed for a long period in 
running water. Any color that remains 
after this washing operation is bleached 
out in a strong bath of hydrogen peroxide. 
All water is then removed by prolonged 
soaking in specially prepared dehydrating 
baths. Finally, the transparent, colorless, 
body is soaked in a bath that stains the 
bones, but not the overlying organs. The 
biologist can then see the bones, healthy 
or diseased, in their exact relations to 
other tissues, making observations impossi- 
ble with the ordinary method of dissection. 
Rats, fish, turtles, and other animals have 
been thus prepared, and individual human 
organs have been made transparent in a 
similar manner. It is said that the process 
could be applied to an entire human body, 
and it is expected that doing so might 
bring new knowledge of human anatomy. 
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SEX OF ALLIGATORS 
CHANGED IN TESTS 


EGG-LAYING male alligators may be pro- 
duced in the laboratory as the result of 
experiments carried on by two scientists 
at the University of Rochester, New York. 
Dr. Robert K. Burns, Jr., professor of 
anatomy at the medical school, and 
Thomas R. Forbes, his associate, have re- 
ported that injecting small doses of a fe- 





male sex hormone, oestrone, into the 
bodies of young male alligators causes 
development of egg-laying organs and 


changes the sex of the saurians from male 
| to female. Minute quantities of the gland 
extract are administered hypodermically. 
Similar treatments cause female alligators 
to reach maturity years before they would 
under normal conditions. The oestrone is 
obtained from the organs of slaughtered 
sheep and cattle. The work of the two 
scientists parallels that of Dr. Benjamin 
H. Willier, of the same university. By in- 
jecting a similar hormone into incubating 
eggs, he caused all those hatching to pro- 
duce female chicks. Under normal condi- 
tions, the chicks run about half male and 
half female. 


MINERAL CEMENT GIVES 
NONSKID FLOORING 


ADDING powdered copper to con- 
crete, experimenters at the Mellon Insti- 
tute for Industrial Research, in Pitts- 
burgh, Pa., have produced a new building 
material of unusual strength and resis- 
tance to wear. It is reported to be particu- 
larly useful for providing nonskid floor 
surfaces. During one test, coatings of the 
new material, from one eighth to one 
fourth of an inch thick, were spread over 
a smooth concrete walk. It adhered per- 
fectly to the concrete below it and, after 
seven months of constant wetting and 
after more than 250,000 people had walked 
over it, remained in perfect condition. 
The new material can be mixed for trowel- 
ing, brushing, or spraying, and is suitable 
for stucco and for coating a wide variety 
of materials. 


NEW ISLAND APPEARS 
IN THE BLACK SEA 


A NEW ISLAND recently popped above 
the waves of the Black Sea, off the Cri- 
mean coast near Balaklava, Russia. Sci- 
entists who reported the unusual event 
attributed it to a rare geological phenome- 
non. Centuries ago, they believe, the sea 
undermined an immense cliff which 
dropped into the water. Its weight caused 
the sea bottom at that point to buckle. 
Recent earthquakes in Caucasia, they say, 
have now pushed this fault above the 
water to form the island. 


FINDS BIGGEST NUMBER 
THAT REALLY COUNTS 


THE figure 1, followed by 110 zeros, 
the largest number that can have any real 
meaning, according to a recent statement 
by Dr. Karl Compton, famous scientist. 
This figure, Dr. Compton explains, repre- 
sents the number of electrons that could 
be packed side by side into the largest 
volume so far measured by man. 
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@ A MAN cannot conceal ability. And the man who 


is determined to go some place and is doing some- 


thing about it cannot conceal that, either. His 


associates feel it and his superiors recognize it. 


The man who looks ahead knows the importance 


of training, and other men who have looked ahead 


and gone some place know that I.C.S. offers the 


right kind of training. Look ahead—mail this coupon! 
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Applying the new siding. The material 
can be cut to shape with a saw or knife, 
or with shown at the right 


New Ideas 


shears, as 





Graining gives the new asbestos 
clapboards the appearance of wood 







- for Home Builders 


\ ADE to look like weatherworn wood, 
. composition clapboards now avail- 
able provide a fireproof siding for use on 
old houses as well as new. Composed of 
Portland cement and the new 
clapboards have a lasting white color and 
an artificial grain that makes them par- 
ticularly suited for use on Colonial-type 
houses. The siding is sold in eight-foot 
lengths, nine and one half inches wide and 
three sixteenths of an inch thick, and is 


asbestos, 


designed for an overlap between adjacent 
strips of one and one half inches. It is 
easily applied to the walls with nails and 
can be cut with a sharp knife, a saw, or 
large-size, hand-operated shears made es- 
pecially for the purpose. As shown in the 
large photograph above, the material can 
be put in place directly over a layer of 
tarred sheathing or building paper. When 
applied like wood clapboards, the new 
siding cannot be distinguished from them. 


MODEL KITS AID PROSPECTIVE BUILDERS 


To MAKE it for prospective 
house owners to build small, realistic mod- 
els of their contemplated homes, complete 
construction kits containing all the neces- 
sary materials even to tiny shingles and 
miniature lumber soon 
will be placed on the 
market. By assembling 
a scale model from the 
architect’s plans, a defi- 
nite idea of the exterio1 
style, room arrange- 
ment, and landscaping 
can be obtained before 
the work on the actual 
house is begun. Desired 
changes then can_ be 
made in the plans and 
specifications, avoiding 
any possibility of ex- 
pensive alterations or 
additions after the 
building is completed. 


possible 


Putting the 
touches on a 
r 


finishing 
realistic 


model made with new kit (x 
7 . 
— 


When it has served its purpose as a model 
for planning and constructing the house 
the miniature home can be used by the 
children as a doll house, or given as a 
present to friends. 
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Mental Poisoning ! 


Thoughts that Enslave Minds 


Tortured souls. Human beings whose self- 
confidence and peace of mind have been torn 
to shreds by invisible darts—the evil thoughts 
of others. Can envy, hate and jealousy be pro- 
jected through space from the mind of another? 
Do poisoned thoughts, like mysterious rays, 
reach through the ethereal realms to claim 
innocent victims? All of us, from day to day 
and hour to hour, in every walk of life, in 
every circumstance, are possible victims of 
mental poisoning, unless we understand its 
nature, and can quickly recognize its infec- 
tious innoculation. 


This FREE Sealed Book 


Do you know the strangest of all laws 
in man’s body? Man’s life, happiness, 
health, and enjoyment of the things of 
life depend on his understanding of the 
working of the human mind. Let the 
Rosicrucians explain how you may ac- 
quire an age-old method for mind devel- { 
opment and the proper use of your latent 
inner powers. If sincere, write for the 


free sealed book. Address: Scribe D.F.W. 


The ROSICRUCIANS ww 
(AMORC) 
San Jose, California 































Make Glazed Concrete Products 
NEW MONEY MAKING BUSINESS 


Make. beautiful colored 
pottery, tiles, walls. New 
2,500 designs of vases, jars 
out molds, power or c 
sand and cement. No 
Learn glazing, decorative water-proofing, 
pottery making, statuary casting 
Send 10c TODAY for booklet, color 


plates and complete details 
NATIONAL POTTERIES COMPANY 
13 West 26th Street, Room 22, 


| sere Minneapolis, Minnesota 


finishes on concrete 
low cost method. Make 
birdbaths, etc. with 
stly tools. Use only 
experience needed. 


glaze 











HAVE YOU SOME SPARE ROOM 


a basement or garage a you can do light work? 


We can offer ua profi able proposition for 1937 cast 
ing new 5 and lie Noveltie htrays, Toy Automo 
bile € Manufacturer for firm of many years 
tandis N xperience necessary and small outlay 
star you. If terested in devoting your pare or 
full time to profitable we rork write AT ONCE as we are 
now closing arrangement for supply of our goods. 


METAL CAST PRODUCTS CO. 
1696 Boston Road New York, N. Y. 








Dept. E 








BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 


If you can spans an hour a day you can earn extra dol 
lars taking « of Popular Science meonenty n and re 
newal sub script ions in your locality. C nstructior 
and supplies ll be sent free. Send your name at pre 


EUGENE WATSON, Populor Science Monthly 
353 Fourth Ave New York, N. Y. 


mention ‘Poru LAR SCIENCE 


Alw ays 
MONTHLY when answering adver- 


tisements in this magazine. 





HOME-STUDY 


BUSINESS TRAINING 


Your opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger success. Free 64-Page Books Tell 
How. Write now for book you want, or mail coupon 
with your name and address in margin loday. 


OHigher Accountancy 0 Business 

0 Mod, Salesmanship Correspondence 

O Traffic Management O Credit and Collection 
OLaw: Degree of LL.B. Correspondence 


O Modern Foremanship 
OExpert Bookkeeping 
OC. P. A. Coaching 

C) Business English 


OCommercial Law 
OIndustrial Mgm't 
ORail. Station Mgm’t 
OPaper Salesmanship 
0 Business 0 Stenotypy 
Management OEffective Speaking 


LASALLE EXTENSION UNIVERSITY 
Dept. 683-R 


1937 Please men 


/ 


JUNE 


Chicago _ 


tion POPULAR SCIENCE MONTHLY when answering ad 

















at the top and bot- 


Bars slide along grooves 


tom of the window and are locked in place 


REMOVABLE WINDOW BARS 
GUARD AGAINST THIEVES 


WINDow Bars that quickly slide into po- 
sition afford householders an_ effective 
means of protection against the possibility 
of burglars entering the house at night or 
at times when it is unoccupied. Strongly 
constructed, the bars slide along grooves 
at the top and bottom of the window, and 
are securely held in place by means of a 
key-type lock attached to the sill. When 
not in use, the bars conveniently slide into 
the frames at the sides of the window. In 
the photograph above, two bars are already 


fixed, a third is being slid into place, and 
the fourth is still out of sight in the frame 
at the right. 


UeSTIONS 
~—w 


FROM HOME OWNERS 


().—Some clear glass vases in which we 
keep flowers have a white film on the in- 
side. We have been told that it is caused 
by the hardness of our water. What will 
remove this film?—C.C., Wichita, Kans. 

A.—Soak the vases in a weak solution 
of muriatic acid (about one part acid to 
twenty parts water.) Then rinse them 
thoroughly several times in clean water. 


Streaks on Window Pane 


Q.—Duvrinc our absence from home 
some practical joker marked on the glass 
of one window with something that looks 
like paraffin. We have tried to remove 
the marks by scraping with a razor blade. 


and by washing with soapy water, am- 
monia, gasoline, and other cleaners, but 
with no success. Can you suggest any 
way we can get rid of these annoying 
streaks? Tucson, Ariz. 





A.—SINCE you do not know the definite 
cause of the streaking, it is difficult to 
give a formula (Continued on page 14) 
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eMoneyPer' 
*Coyne Training bes 
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An Increase 
In Salary 

‘Since my gradu- 
ation, | have work - 
ed every day and 
with an increase in 
salary. 

Schuster, O. 





> er made before.’ 
J.J, Broadwell So, 








Jos. 






 ‘Chaeaeiiite of 
Trained Men wool 


30 “40-50 a Wee 


Progreseyith 
OYNE 
Training 
**My progress 
so far has been 
made possible 
only with the 
training re- 
c. e t ved at 
Ww Ellis, N.C. 

















TRAIN AT 
COYNE FOR 
YOUR START! 







. 
Easier Hours 
**Before coming toCoyne, 
I was a farmer working 
early and late... lnow 
have a good job.’”’ 

Lester S. Alt, Ohio 














LEARN BY DOING AT COYNE 


Industry everywhere is being modernized 
with new electrical equipment — will use 


Power Plant operators, 
Electric Maintenance men, Refrigeration and 
Air Conditioning Service men, Armature 
winders and Aviation Ignition men make as 
high as $30 — $40 — $50 a week. Other 
branches of Electricity also pay good money. 

Get out of the untrained class! Better your 
place in life. If you’re in a low pay, discour- 
aging job, get into Electricity ...the gigan- 
tic, growing field that employs more men 
then any other industry on earth. Coyne 
gives you the training for a real start in this 
better paying field. 


TRAIN IN S9O DAYS 
ON ACTUAL EQUIPMENT IN COYNE SHOPS 


COYNE Training is not by correspondence or Home 
Study. You work on full size generators, dynamos 
switchboards, diesel engines, airplane motors, do many 
practical electrical jobs. No recitations. No text book 
You don’t need advanced education or previous ex- 
perience. It is this practical job training that enables 
COYNE to train you for a better pay job. 


EASY TUITION PAYMENT PLAN— 
LOW COST BOARD and ROOM PLAN 


Man alive, don’t waste the golden years of your life 
saying: “‘I can’t afford specialized training!"’ Send for 
my catalog—see how we help graduates. A special 
plan takes care of living expenses. Get training first, 
then pay tuition in 18 easy payments, starting 5 
months after you begin school. 


PART TIME EMPLOYMENT 


Need part time work to help 
pay living expenses? Write 
and tell us. We have helped 
hundreds. 


JOB AFTER GRADUATION SERVICE — We keep 
in touch with many large firms, ready at all times to 
supply their needs for trained electrical men. Grad- 
uates get Free Lifetime Employment Service. 


GET MY FREE BOOK — NOW 


Send for the big FREE COYNE Book of facts. . . jobs 
...Salaries . .. opportunities... 
photos. See PROOF that we assist 
graduates — PROOF that 
COYNE training pays! 

CLIP THE COUPON 
RIGHT NOW! SEND 
IT! There’s no obli- 
gation. 


more electricity. 


Air Conditioning, Re- 
frigeration, Diesel 
Included — extra in- 
struction without ex- 
tra cost. 








—_— = ee eee eee eee eee 

" Mr. H. C. 
COYNE ELECTRICAL SCHOOL, 

] 500 S. Paulina Street, Dept. A7-73, CHICAGO 


Lewis, President, 


{ 
1 Send your Big FREE Illustrated Catalog. j 
I I 
I I 
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A BIG LEAGUE PITCHER 
TAUGHT ME TO 


TUM 


THIS 1S THE 


FAST WAY 
RELIEVE ACID 


INDIGESTION 
(GAS ...SOUR STOMACH) 


baseball players can’t 
be bothered with a fussy stomach 
out on the diamond. They need 
relief quick. When a Big League 
me more and ball players were carrying 
Tums right in their pockets all the time, I 
started carrving them myself as a regular 
thing. Now I get relief, minutes and sometimes 
hours, qui ‘ 


Millions have 







Big League 


pitcher told 


more 


witched to Tums because they 








bring such gzick relief. Just the thing after 
you eat, drink or smoke too much. So handy. 
The roll fits right into your pocket or purse. 
And they taste just like candy. Best of all, 
Tums are harml and non-habit forming. 
Contain no harsh, water soluble alkalic can 
never ove! kalize the stomach. And Tums 
are so econo! rust 10 cents a roll—or 3 
Ils in con venient 25 cent E CONOMY PACK. 
FOR THE TUMMY 
a a as NC 
TUMS ARE jad. SW) pi 10° 
ANTACID .. sToMAce 
NOT A LAXATIVE HANDY TO CARRY 
— 
—_ r 19287 Ca jar-Thern eter. Also 
FREE: Tums and NR tamp for packing and 
. \ Le ( Dept H t. Louis, Mo 





EARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
save money. Tennis rackets 
need restringing frequently. Every 

ringing means profit for you. No 
experience needed—we teach you 

ow. TOMGUT Equipment makes 
Costs practically nothing 


anda 


it easy 


tart. Easy work. Begin NOW! 


FREE Write today and we will send you Free 
our new low prices of TOMGUT 


and Badminton Strings, 
and a complete line 


*'Court-Tested’’ Tennis 
Restringing Equipment, 
{ Racket Frames 


THOMPSON MANUFACTURING COMPANY 


4529 Packers Avenue, Chicago, VU. S. A. 
TOMGUT ‘‘Court-Tested’’ Tennis & Badminton Strings 


NOdNOoDS 
Siti Jivw 





SAVE $75 A YEAR 


On Oil and Repair Bills 
With “RECLAIMO” 
the SUPER FILTER- REFINER 


> { W: at " lh Acid 
‘ ‘ permanent URITY BODY and 
NI 
 Siening ate s An ou Chi ange s! 
Ba pt 
oO j : L PACT 
‘ i 
“ i ha and ma ave 
urs. Y 1 De 


P. S. SCHWALGE co 
2306 N. Western Ave. Chic ago, ti. 





QUESTIONS FROM 
HOME OWNERS | 
(Continued from page 13) 
that is certain to remove the marks. How- 


ever, you might try applying a diluted 
solution of nitric acid, wiping it all over 
the pane. Allow it to act for a minute, 
and then throw on enough pulverized whit- 
ing to cause a hissing sound. Rub the en- 
tire glass, polish with a dry rag, rinse with 
clear water and a little alcohol, and then 
polish dry. The nitric acid should remove 
all the impurities on the glass. 


Preparing To Reshingle Roof 


R.K.I., Cotumsus, Onto. Since both 
wood and composition shingles are com- 
paratively light in weight, it is probably 
not necessary to increase the roof bracing 
when reshingling with either material. 
However, if you plan to use some heavier 
roofing such as slate or tile, it would be 
wise to support the additional weight. by 
adding cross braces and tie boards to the 
rafters, 


Dampproofs Cellar Walls 
P.D., CuHaritotte, N.C. Cellar walls 


can be made practically dampproof by 
applying a coating of kerosene and melted 
paraffin. The proportions are one and 
half pounds of paraffin to a gallon of kero- 
Warm the latter carefully to about 
eighty degrees F., and then add the paraf- 
fin in small 


sene 


Guarding Against Poison Ivy 


Q.—I have heard that the safest way 
to get rid of poison ivy is to uproot the 
weed and then bury the remains under a 
layer of salt. Is there any good protective 
solution to apply to the exposed face and 
hands while destroying the ivy? D.L., 
Morristown, N.J 

A.—Apply the following solution to all 
exposed parts of the body: one half pint 
of water, one half pint of glycerin, and 
three quarters of an ounce of iron chloride. 


Let this mixture dry on the skin 
Covering Cedar Shingles 
N.W.B., CuHarveston, S.C. As a general 
rule, stain is better than white lead and 
oil as a covering for cedar shingles. The 


latter keeps the shingles from drying and 
thus may cause them to rot 


For Renovating Screens 


Boiled linseed 
turpentine and 


A.R.N., Fiint, Micu 
oil, mixed with a little 
enough lampblack to give it color, is a 
good renovating liquid to use on screens 
that have been stored through the winter. 
Apply the mixture with a -grained 
sponge instead of a brush 


close 


Plastering Over Wood Lath 
B.M.E., Watertown, N.Y. Before ap- 


plying plaster over wood lath, the latter 
should be thoroughly wet. This will keep 
the wood from swelling later on and caus- 


ing the plaster surface to warp and crack. 





TENNIS 


) LOW 
PRICES! 


@ Gut Tennis Strings direct 
from factory to you. ® Silk 
Tennis Strings @ Vises and 
Frames @ Tennis Equipment, 
Write for Free Catalog! 
H.E. WILLS CO. 


1047 W.47 St. Dept.A-136 
Chicago 




















teach you’ MOUNT BIRDS 
ANIMALS, HEADS, FISH 


Also $ tan skins and FURS. Easily 
learned AT HOME BY MAIL. Wild 
=e growing og my demand, 

je a taxidermist. for others, 


Hobby. Mount 
common speci- 
mens — no wild 
game needed. 


REAL PROFITS IN SPARE | a 
FREE BOOK ™ aan n Bors. al 


FREE BOOK—tells how YOU can learn this fi 
quickly. Investigate. Send this minute. State 


N.W. School of Taxidermy, Dept.A3390MAHA, NEB. 





Squirrel 
Lighter. 




























Same Quality String 
: As in Expenswe Racquets 
« strim 
"\ SPECIAL INTRODUCTORY 0 
Good profits made restringing Faceiucts 37 ft. string. Colors 
Paro! e, Green, Red or White—also White and Blue Spiral 
withcontrasting silk trim, awls, stringer’s wax, illustrated easy 
directions. Money back guarante e. Send for Free CG atalog and 
Money Making Plan! 
Send Cash, Check or Money Orde or $1.65 
¥ hich ne lade 3 P ostage and Insurance 


MAK 
MONEY 
if desired, 15c extra 


Outfit Complete with 
7 waa and directions 







ene win $85 65 





Develop your ability with personal 
wi a4 + creating ideas makes it easy to at- 


Too gs n ° 
PRO TENNIS STRING CO., Dept.R-9, Harmon, N.Y. 
instruction from an internationally- 
known cartoonist. His exclusive, 
tain success. Write for details of this exceptional 
home-study course. No salesman will call. 


successful method of drawing and 
THE NATIONAL SCHOOL oF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 





WOOD CARVING and WHITTLING 


| 
| 





AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 
Money back if not satisfied. 


Popular Science Monthly—Dept. 67 
353-4th Ave. New York, N. Y. 








LEARN AT HOME 


Are you adult, alert, ambitious, wiliing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libra- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low ccst, easy terms. Send NOW 
for Free ,64-page “Law Training for Leadership.” 
LaSalle Extension University, Dept. 683-L, Chicago 
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Kits for Building 
Ship Models 
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KIT 4S—<Materials for Great Republic 


HERE is hardly a gift more appre- 

ciated than a beautiful ship model. 
Why not plan to present one to a relative 
or friend on his or her birthday. It is one 
of the few things that never wear out or 
become obsolete; in fact, a fine model al- 
ways remains a treasured possession. Ships 
also make ideal Christmas gifts, and al- 
though that holiday is half a year away, 
now is the time to start building any of 
our more elaborate models such as the 
Great Republic pictured above. 

Each of our construction kits contains 
all the raw materials necessary for build- 
ing the model, as well as complete instruc- 
tions and full-size blueprints. Once you 
start to work with a kit, you will be sur- 


prised to find how fascinating the hobby 


is. Some readers have built every model 
in the series. 

At present we have twenty-seven dif- 
ferent ship model kits, two furniture kits, 


and four whittling kits. The list follows: 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in........... 1.00 
H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in......... 1.50 


(Continued on page 16) 
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the 


what 


facts 


the PRACTICAL EQUIPMENT 
of the Hemphill Schools includes practically BUSES 
every make and type of Diesel engine built 
in America. Also complete fuel system lab- 
ALL for one purpose: To provide 
the most thorough Diesel training possible 
for its students 


“MARCH OF DIESEL" 


A free copy of this 32 page book is ready SHIPS 
Contains 112 illustrations. Read 
manufacturers and graduates say 
about Hemphill Diesel training. Get the 
America’s oldest exclusive 
Diesel training institution, and about the FARMS 
employment opportunities in this vast field. 


oratories 


for you 


TRAINS 










CARS 





TRACTORS 





PLANES 








TRUCKS 








HEMPHILL DIESEL Bias 


SCHOOLS ,...........— 


are located only in the cities and 
at the addresses listed below — 


BOSTON .... 


CHICAGO... . 2 
MEMPHIS ..... 
LOS ANGELES . 20i2 
SEATTLE ..... 
VANCOUVER, B.C. . 


116 Brookline Avenue 
NEW YORK, 3! -32 Queen's Bivd, LIC 


431 Monroe Avenue 
San Fernando Rd 
7 Westlake North 
5 Granville St 










B HEMPHILL DIESEL SCHOOLS Py 
é (use nearest address) ’ : r] 
g Please send me the ‘’March of Diesel’’ and 
i data on your Diese! courses : 
DETROIT . . . 2345 W. Lafayette Bivd i Name Age a 
s * 
8 Street H 
g 
B City , State m-21-s§ 

















own business 
good job in a big 
spare time quickly. 


AMPLIPHONIC 


@ Music, popularity, and romance 
surround you when you play your 
Soprani Ampliphonic accor- 
dion,acomplete band in itself. 
Easier playing, reduced size 
Ze, and weight, more beautiful 
» tone, greater volume with a 

third less bellowsing. Exclu- 
ampliphonic 
assures rapid progress. Home 
Easy terms. 
/ music dealer or send postal for 
beautiful free book. 
tion. Act now. 


SOPRANI, INC. 


630 South Wabash Avenue, Chicago, Illinois 


BIG MONEY from 
POULTRY 


I train you at home in 
very latest methods. Give you facts worth money to yourself or 
My home-study course used by thousands. 3 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE. 

HARRY M. LAMON, Pres., National Poultry 
institute, Dept. 218-A, Adams Center, N. Y. 


I show you how to greatly 


increase profits, 








To help you ¢ 





jes, transportation 
—— call for 
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No obliga- 
Write today. 





or secure é 








3 —Can f learn Drafting readily? 








ERNMENT 


GO 
$1260 to $2100 Year 


TO START 
| ekumiepieatentententetentente 
Men—W omen, FRAN KLIN INSTITUTE 
ept. C243 

42,000 appointments / Rochester, N. Y. 
each gov't year. 
’ 2 Rush FREE list of U. S. Govern- 
Get ready S ment big pay dependable JOBS, 
immediately zs 32-page book describing salaries, 

hours, work. Tell me he to get one 
Common — Ss of ell sabe. - ‘ 

on usually 
sufficient / 
/ Name 

Mail Coupon / 
Today— 


SURE / Address 


“AERONAUTICAL UNIVERSITY | 
ENGINEERING (B.S. Degree) 


Licensed Mechanic + Radio - Sheet 
Metal + Welding + Administration 
Save time, money on aeronautical train 
ing. Graduate with leading aviation 
companies and lines. Day and eve. classe 
State Accredited. Government Approved 
A Write for *‘Aviation as a Career.’’ 


Address Curtiss-Wright Bidg., Dept. S, 
ACCREDITED Bigyy S. Michigan Ave ,CHICAGO. ILL 





answer these % questions: 


4 —What are today’s opportunities 


in Drafting? 


2Q—Will § like the work? 






—— 
Beginning Lessons in 


Orafting 


Before anything can be made or built, the Draftsman first must draw it. Building 
* , — — ai depend on him. That is why any pick-up 





Prove That You Can Qualify 


The 2 lessons will be sent without obligation. Look 


« You can master Drafting readily by home study because them over. See how simply you start—how you can 
you learn and advance ezactly as professional Draftemen work—with T-square, dividers ass from a rav’ beginning to complete mastery of 
Actual working conditions duplicated. Thousands of successful Jrafting—abl co holda pleasant,profitable job. Such 

ndorse our methods. i i 


American School « Dept. DDA-46 « Drexel Ave. a 


@ future .c w~ th looking into, so...write TODAY! 


t 58th St. © Chicago, Illinois 










































PATENT 


youn|NVENTION 


THROUGH THIS 


RESPONSIBLE FIRM 




















and Get PROMPT 
EXPERIENCED ACTION! 


We 


THESS 
VALUABLE 
GUIDES fo 
INVENTORS 


offer you the experience and proven 


responsibility of G1 years. Since 1875 we 
have rendered expert service and counsel 
to tens of thousands of inventors. Every 
member of C. A. Snow & Co. who 
works on your case is a Registered Pat 
ent Attorne I nportant, for only 
Registered Patent Attorneys may plead 
your case before the Pate Othce. We 
offer you thorough, compet ent work 


DEFERRED PAYMENTS 
ON REQUEST 


W rite today for r FREE ‘Certification 
Of Invention h us of real value to 

: RIGHT NOW’ Also two new guides, 
How We P t You” and “Sugges 


1 How To ¢ cialize Your 


Inveni 








= cee: co. 


Patent Attorneys Since 1875 


SNOW GUILDING WASHINGTON, D.C. 


BE SURE TO ADDRESS DEPT. B-18 










SOUND senses 


truction 
= my ee 


Complete br al i 


National Schools, Dept. 6 PSR, 


OK of Oppo rtunity 


Instructive ge a bout 


TELEVISION 


pe arr 


' 

I 4000 §. Figueroa St., Los Angeles, Calif. ! 

' NAMI AGI ; 

! ADDRESS 1 

: 1 
cr STATI 

Daca til cas iis sieht spedin eth deabdaassiesape aipeammunaap-aabeeaioaarail = 


INVE NTORS 


ro cone a 








PATENT YOUR IDEAS PATENT 
SEND FOR FREE BOOK => Aue 
HOW TO OBTAIN A PATENT, | <. 25: 
a | mer Memt f | = f 
Examining Cory 1922-24 f tl Us eee) 
l’a on If you ant pr t < 
uld take 3s toa f 
la Your first ste stog ! I 
I illu ated book ¢ air 
f hould } It te you f 
" m ¥ lea the quicke 
I | u will a a 'R 
f I ar i re you le 
I’ Confid ‘ ! \ e will t 
| lled t i KR t 1 Patent A 
also a F M ber of the Examining 
‘ 1 S Pat oO \ muni " 
, trict nfident 
MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 









CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
1638 Woolworth Bidg., Dept. 67-C, New York 


i MILLER BUILDING, DEPT. 67-C, WASHINGTON, D.C. 
Please send me your Free Book, gy to Obtain a Pat- 

| ent,’’ and ‘Record of Invention Form 

§ Name 

4 ADDRESS 
















OUR CONSTRUCTION KITS 


(Continued from page 15) 





KIT 2S—UvU.S.S 
destroyer Preston 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in.....$1.00 
N. Four U.S. destroyers, each 6%-in. .75 
GD. Bilsor B.S. Sh. Tee, Bi ircccecssessces 1.00 
R. U. S. cruiser Tuscaloosa, 113%-in... 1.00 
U. Hispaniola, the ship in “Treasure Is- 

RINE Ws cacosscencendpiadadiineneapedineneiiens .50 
Seo -BE. NES. Bowel, 8856 iiccccceccssemics 1.50 





KIT 4M is for building this oil tanker 





1M. Show boat, illuminated, 14-in......... 1.50 
2M. Ocean freighter, 14-im............ccccce00 1.50 
3M.Yacht Nourmahal, 8%-in...........000 1.00 
4M.Oil tanker, 14-in 
STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, in. hull, 
7 W RD ic icnctrecchddiedin $7.40* 
D. Sp s! illeon, 4-in. hull, 30 in. over 
all : . ‘ - 6.95* 
E. Battleship U.S.S. Texas, 3-ft........... 7.45* 
G. I lizabethan galleon Revenge 25 in. hull, 
8 in. over all ° » eae 
L. Farragut’s flagship Hartford, steam-and- 
sail sloop-of-war, 33'2-in hull, 41 in. 
over all 3 . aici 8.45* 
Q. Privateer Swallow, 12'4-in. hull, ) in. 
over all ameaeisaneg nee 
¥. ¢ aoe Sovereign of the Seas, 20%-in. 
ht in. over all.. on - tea SOT 
: 2 Aa schooner, 17'4-in. hull. 4.901 
2S. U. S. Navy Destroyer Preston, 31%-in. 
RE a aks cccadieaphansabonelauncanied 5.95* 
3S. Constitution (“Old Ironsides’’), 21-in 
hull, 31 in. over all. én 6.50* 
4S. Clipper ship Great Republic, 31'%-in. 
hull, 42 in. over all.. 8.40* 
59. Coast Guard patrol boat of new 165-ft. 
class. Full-hull model, '%-in. scale, the 
hull being 205% ee 4.95* 
nued on page 17) 





Skipper Sam’l and Gaspard the sailor can be 
whittled from Kits No. 7 and 9 respectively 
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Improved CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
pane Instruments. New patented VO- 

ABELL revolutionizes tone effects. 
Eeee to play. You’!1 develop talent fast 
withthese new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mentioninstrument. 
Cc. G. CONN, LTD. 632 CONN BUILDING 
ELKHART, INDIANA 


-GECONN 


BAND INSTRUMENTS 






























years." 
or write for 


entability and send you a copy of my 


New Ideas now Salable 
Before Patenting 


*ractical, useful inventions may now be sately 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924 


Chartered Institute of American Inventors 


Dept. 4 Barrister Building Washington, D D. C. 





Inventions Promoted 


Patented or Unpatented. In business over 30 
Send drawing and description or model, 
information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


PATENTS 2.2 


PERSONAL SERVICE 


strictest confi- 
dence on all 
your patent 
problems. Send 
me a model or 


drawing, or sketch and description of your invention, and 


$5.00. I will make a search and report promptly as to ite pat- 
72-page booklet. Or, if 


you prefer to read my booklet first, write today for FREE 


copy. Registered Patent Attorney. 


L. F. , Randolph, 340-D Victor Bidg., Washington, o. c. 





PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, ‘‘Evidence of Conception’ and instructions, 
“How to Establish Your Rights’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D.C. 














Te ts. 





e BALDNESS 





We paid M. M. $267 in 3 weeks for 
exceptional ‘‘cellar crop’’ patented 
mushrooms! Big free picture book 
tells if your cellar, shed, barn suit- 


able. We buy all crops thru ten 
branches. Write today. (Estab. 
1908). 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 339, Chicago 








The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation 
Experience unnecessary. ‘ec material makes regular lic 
tore sellers Rubber moulds furnished for speed pro 

duction. Small investment brings big returns. Ambi- 

tious men have chance for real prosperity. Our free booklet wil! 
interest and benefit you. Plastex peeuenries, Dept. 2, 1085 
——- Avenue, New York, 





LOSS OF HAIR 


The hair-restoring Formula 37 is now available 
to the general public for home use. Full par- 
ticulars sent upon request. 


DERMAGENIC LABORATORY 
747 Anglo Bank Bldg. San Francisco, California 
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OUR CONSTRUCTION KITS 


(Continued from page 16) 
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The Malek Adhel, a two-masted square-rigged 
model, can be made with either Kit 6S or 7S 


6S. Brig Malek Adhel, %4-in. scale, 20-in. 
hull, 33 in. over all, frame-and-plank 
construction; finely finished boxwood 
blocks, deadeyes, belaying pines, grat- 
ing, €tc., STC MCIIMC ..ccrcsscrscssereese 9.75T 
7S. Brig Malek Adhel, as above, but with 
sawed-out lifts for solid hull construc- 
CHO: ssctvanediseisinesndbatianakinseiananitianianesds 919° 


FURNITURE KITS 


_ No. 4. _ Solid mahogany book trough 22% 
in. long, 9% in. wide, and 243% in. high over all. 
Ready to assemble, with finishes............... 5.30* 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 19% in. wide, 33% in. high. 
Ready to assemble and stain included........ So" 

WHITTLING KITS 

No. 7. Whittling kit with two shaped blocks 

for making sea captain 5% in. high. A knife, 


three bottles of paint, pocket sharpening stone, 
and instructions are included..............0+++ 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in., sawed to shape. 
Paint, paintbrush, sharpening stone, beads for 


eyes, and instructions are included.............. 1.00 

No. g. Whittling kit with shaped block 
for making a sailor 5% in. high. Paint, brush, 
and sharpening stone are included............ Pe i 


No. 10. Copycraft whittling kit for making 
one of several Hobo Hank novelties. Contains 
1 master model of tramp’s figure, 5 in. high; 
whittling block, extra wood for making a desk 
et, pipe rack, or other project; sharpening 
tone, brush, three bottles of paint............ 1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (fT). 





{ 
Popular Science Monthly, Dept. 67A 
353 Fourth Avenue, New York, N. Y. 


yg gg oe A a oe 
I will pay the postman the price shown above 
plus a few cents postage in full payment. 
(Canadian orders cannot be sent C. O. D.). 


Address 


sabeskcnihsesas wniiineacs tie aakilcnccsdasited 
(Print name very clearly.) 

If you prefer to send your remittance with 
this order, you save the C.O.D. charge. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. Also see note above. 


City.... 
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«Many Other Government Jobs 
Carriers—Clerks—inspectors, etc. 





U.S. GOVERNMENT JOBS 


Over 42,000 Appointments Last Gov’t Year 
MAIL COUPON BEFORE YOU LOSE IT 

Se et re ee 
FRANKLIN INSTITUTE, Dept. C258 


& Rochester, N. Y. 

Sirs Rush to me without charge—copy of 32-page 
book, ‘‘How to Get U. 8S. Government Jobs,’’ with 
list of positions and full telling how to 

get them. 


particulars 
& Name 


@ Address 
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Get ready for the big op’ 
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AMATEUR CARTOONISTS 












Wanted 
ing ability necessary 
professional cartoonists of tomorrow. 
and prizes awarded by Applause-O-Meter 
fore movie audiences. Everyone 
26 cash prizes in all. Rush name on penny 
for ‘‘Valuable Tips on How to 
» Money With Simple Car- 
toons and Humorou Ideas”’ 
Cash Prize Entry 
Rules—SEND NO MONEY. 


CARTOONISTS’ EXCHANGE 
—"_ Dept. 1446 


Amateurs with humorous ideas. 





or trained men 
course 
niversities, 
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Pleasant Hill, Ohio — 
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plus 
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Build 


INSTITUTE 


nN, MASS- 









No draw- 


The amateurs of today are the 
Ideas judged 


test be- 


has an equal chance. 
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SCIENTIFIC 
CRIME DETECTION 
that Pays BIG 


REWARDS 


The nation’s ery is for 
SCIENTIFICALLY 
trained Investigators. 
Thi new training not 
lifficult. Advanced educa- 
tion or previous experi- 
ence not necessary. 
Study at home dur- 
ing spare time. Easy 
terms policy. Course 
neludes Finger 
Prints Handwrit- 
ing Pho ogra- 
phy, Investiga- 
tion and Defense 


ind Attack. Big 


regulation outfit 

free to students. NEW—EASY 
Instructors na- TRAINING 
tionally known 

experts in Scien- Endorsed by 


tifie Crime Detection. Get into 


EXPERTS 








TRI-STATE COLLEGE 


ENGINEERING DEGREE IN 2 YEARS 
B. S. Degree in Civil, Electrical, Me- 
Radio, Aeronau- 
Business Admin- 
and Accounting. 
famous for technical two-year courses. 
Also short diploma courses in Survey- 
ing (36 weeks), Drafting (36 weeks). 
eliminated. Tuition 














and living costs low. For ambitious, 
earnest students. Those who lack 
high school training may make up 
required work. Students from all parts 
of the world. 54th year. Graduates 
successful. gh September, 
January, March. rite for catalog. 
567 COLLEGEAVE.,ANGOLA, IND. 


World 





Be aRapio Expert 
learn at Home-Make Good Money 


Many men I trained at home in spare time make $30, 
$50, $75 a week. Many make $5, $10, $15 a week in 
| spare time while learning. Illustrated 64-page book de- 
| scribes Radio’s opportunities and how you can become 
a Radio Expert through my practical home training. 
| Television training is included. Money Back Agreement 
| protects you. Mail coupon today for copy of book FREE. 
Se A AAS A A TS | ARNT GNSS Gr 

| J. E. SMITH, President, Dept. 7FP3 

| © National Radio Institute, Washington, D. C. 
Send me, without obligation, your 64-page book ‘‘Rich 
Rewards in Radio’? FREE. (Please write plainly.) 








E A PASSENGE 
TRAFFIC INSPECTC 


Bus and Railway Lines are Asking Us for Men 


Your position is waiting for you. Qualify as a 
Passenger Traffic Inspector by our short, home- 
study course, and upon completion we will place 
you at up to La - ponth, plus expenses, to 
start, or refun your tuition. Rapid advancement, 
Interesting work; travel if you like. 


STANDARD BUSINESS TRAINING INSTITUTE 
Div. 306 Buffalo, N. Y. 
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Fill these 
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DRAFTSMAN] DESIGNER |\ CHIEF 
Learn Practical DRAFTSMAN 
At Home From 
RAFTING cx ENGINEER 


Earn better pay! Get out of overalls! Learn 
PRACTICAL DRAFTING, If you’re a Shop 
Worker, DRAFTING will put you in line for 
quick promotion. As a mechanic, DRAFTING 
means increased earnings, more pay raises. 
DRAFTING leads in all industries. 


JOBS OPEN NOW 


Aviation, Machinery, Automobiles, Bullding muse 
have draftsmen. I'll train you on practical work 
by a method successful with thousands since 1900 
=—and furnish you all tools; also Drawing Table 
No high school or previous experience required. 





























SCIENTIFIC Crime Detection and prepare for BIG You must b ly sati 
EARNINGS. & 2 Bg oF gs = 1us e entirely satisfied with my personal 
particular it 5 FREE t woe A 7 os ones vem | training until competent and assisted to a position 
uE to i ing man 1i . or money back. Write today for free book on 
Se SB BBE BEE eB Ree eee ee “‘Draftsmanship.”’ You must give your age. No 
SCIENTIFIC CRIME DETECTION Dept. 11F7 obligations. Mail coupon below! 
INSTITUTE OF AMERICA, INC. J. T. Burdette, Pres. FRE E PAY y 
Chesapeake & Ohio Bidg. R B @] re] 4 
Huntington, West Virginia a al ~ Aad G . 
Gentlemen: Without obligation, send big book including | 4 ENGINEER DOsE, Div.A-339 Lib wile, wed 
14 famous cases, te lling how I’ can get into Scientific | H mend, me Bg Py posk. eg Draftsman- 4 
Crime Detection. ls ship and explain how you wi assist me to as 
| » good position as a draftsman. . 
o ; 
NAME a ee. pe 
2 
ae = ~ 
ADDRESS 4 ; : . 
§ Post Office. — Stete— . 
mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 7 









CHEVROLET TRUCK 


breaks all known economy and 
dependability records 














Through blazing heat... through blasting cold... 
— across high mountains . . . across 
level plains .. . this Chevrolet 

half-ton truck rolled up 


amazing new records 























Study this unequaled record—then buy 


10,244 MILES sata 
« Location of Test. . "Round the Nation — Detroit to Detroit 


n Distance Traveled 10,244.8 Miles 

o ‘ Gasoline Used 493.8 Gallons 

with 1000-pound load ee teem 
Water Used 


$ t 6) TOTAL COST jee eal 20.74 Miles per Gallon 


31.18 Miles per Hour 


fe) 5 ey Average Speed 
Running Vime .......-..- . 328 Hours, 31 Minutes 
Cost per Vehicle Mile $.0098 


Average Oil Mileage. ....... 1,365.9 Miles per Qt. 


TOTA L COST These records have been certified by the A.A.A. Contest Board as being officially correct. 
(e} 5 RE PAI R General Motors Installment Plan—monthly payments to suit your purse. 
PARTS CHEVROLET MOTOR DIVISION 


General Motors Sales Corporation 


DETROIT, MICHIGAN 


“MORE POWER per gallon ctme7 LOWER COST per load 
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This plane plunged in- 
to the water when a 
microphone fell and 
jammed the controls 


By Andrew R. Boone 





VOL.130: NO. 6 





CREAMING through the air at three miles 

a minute, an airliner crashes to the ground 

and strews wreckage across a twenty-acre 

field. With a roar that carries for miles, a 
building explodes like a giant bomb. Flames, 
shooting a hundred feet into the air, turn a fac- 
tory into smoldering debris. 

In the wake of such disasters, engineering 
sleuths begin their work. These experts ferret 
out the causes of mystery crashes, fires that start 
themselves, blasts of unknown origin. Through 
amazing feats of scientific detection, in which they 
uncover clews written in twisted steel, charred 
wood, and melted glass, they put their fingers on 
weak links in the chain of safety. Their work, 
little-known but vital, makes the world safer for 
us all, 

A few weeks ago, when the oil-field school at 
New London, Tex., shattered like a grenade, kill- 
ing 427 children and teachers in one of the worst 
school disasters of history, only torn and twisted 
wreckage remained. Yet, working from clew to 
clew, an explosives expert quickly traced effects 
to cause. 

Dr. Eugene P. Schoch, University of Texas 
chemical-engineering professor, was the man called 
in to solve the mystery of the blast. Different 
explosives leave their “fingerprints” in the form 
of their manner of shattering, and in the area 
where damage is greatest. Thus, an expert can tell 
whether dynamite, gas, or nitroglycerin produced 
the detonation. 

Dr. Schoch studied the positions of timbers and 
girders; he talked with survivors; he determined 
from fragments of the walls that the explosion 
had come from within. In the end, he was able to 
demonstrate exactly how the catastrophe had oc- 
curred. Gas, escaping into the basement, had 
seeped up through the hollow walls of the struc- 
ture and had been ignited by a spark from an 
electric switch in the manual-training room. In 
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The broken safety net that dropped ten men to death 


Bridge Right, 
members of 


Gate 


suspension 


Golden 
the 


off the 


examining 


his diagnosis of 
lic buildings 


eet 
escaping 
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toll 
riddles Ol 
sleuths to solve 

Iwo hundred 


of San Francisco Bay, 
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have 


ent ilamities 


of lives ind property brought 


many kinds for the engineering 
and fifty 

for example, 
traveling scaffold, 
d forms trom 
the new Golden 


wale 
workmen were 
not long ago, as they 


iding a 
remove 
beneath the roadway of 
Gate Bridge. | 
rolled gently in 


boats 


they 


ar below, two small 
the 
headed into harbo 

t he sharp crack of 


men 


mild swells as 
Suddenly, there was 

aking metal. Th 
changed to agonized 
the 


its load of 


iests of the work 
Ripping trom moorings 
scaffold crashed, with 

the satety 
machine 
by 


shouts. its 
ten-ton 
human beings 
Like the rat-a-tat of a 
net broke its lashings 


?.100-toot sec 


Into net below 
gun, the 

until a 
the 


bridge 


one ont 
tretching trom 
of the 
men to death 


south towe1 


had torn ; 


State 


the 


officials 


scaffold 


the state acci- 


fellow ¢ xperts 


engineer of 
dent commission, and 
were crawling like flies over and under the 
deck. The y inspected I beams, 
and net supports. They took 
pictures for later study. They 
scrutinized the frayed ends of the net 
lashings. And, finally, they carried alu- 
minum castings and parts of the scaffold 
hangers the laboratories of the Uni- 
versity California, broke them apart, 
and found imperfections which had con- 
tributed to the death of ten men. 

Because of the terrific speed involved, 
and the resulting breakage, airway crashes 
are often among the hardest to unriddle. 
Probably the best piece of engine ering de- 
tective work in recent years was that 
which cleared up what promised to*remain 


construction 
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bridge 
fastenings, 


moving 


to 
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the 
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an unsolved mystery—the crack-up of an 
airline: within sight of 
Francisco’ field. 
Carrying eight 
bound from Los 


almost the San 
passengers, homeward 
Angeles, the big plane 
roared over the Municipal Airport and 
circled for a landing. The two 1,150- 
horsepower engines were ticking in unison 
as the ship disappeared in the darkness. 
A moment later, the copilot reported by 
radio. All was well. Minutes lengthened. 
Hours went by. The plane had vanished. 

Later, the wreckage was discovered In 
shallow water at the edge of the bay. 
Every person aboard was dead. What had 
happened? Had an engine stopped? Had 
Had the pilot mis- 
Had he 
the 


a propeller snapped? 
judged his altitude in the dark? 


fainted, or died, and fallen against 
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Mystery surrounded the crash of 


this giant 


airliner until scientific 


sleuths discovered ridges of ice on aileron edges, shown at the right 


controls? No solution seemed possible. 

Half a dozen experts swung into action 
in aa attempt to find the answer. They 
included H. O. West, chief engineer of 
the air line, William Mentzer, resident 
engineer at the factory where the big ship 
was built, Major R. W. Schroeder, pioneer 
Army flyer, David Behncke, president of 
the Air-Line Pilots Association, and in- 
spectors from the U. S. Department of 
Commerce. 

For nearly two weeks, three launches 
cruised back and forth over the spot where 
the airliner had crashed. Each dragged 
along the bottom of the bay a 700-foot 
line carrying 450 halibut hooks. These 
grappling lines brought to the surface even 
the smallest fragments of the wrecked 
machine. 

Each bit of metal was studied in the 
search for clews. The engines were taken 
apart, and every fitting examined. The 
twisted steel propellers were scrutinized 


under the microscope. 
The shattered right wing 
was gone over, piece by 
piece. 
An early phase of the 
investigation was the 
examination of blood 
samples from the bodies 
of the pilot and co- 
pilot. Experts studied 
them for the presence 
of alcohol or _habit- 
forming drugs. So deli- 
cate were the tests they used that they 
revealed that the pilot had taken an aspi- 
rin tablet several hours before the crash. 
In going over the wreckage of the cabin, 
one of the engineers made an important 
find. He noted that fragments of the co- 
pilot’s microphone were lodged behind the 
steering column. On the base of the mi- 
crophone were smears of black paint. 
Chemical analysis revealed that it was the 


Rescue workers of the U.S. 
Bureau of Mines about to 
enter a mine after an ex- 
plosion. Underground ac- 
cidents are studied by 
state and Federal experts 


Ke 
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same kind of paint as that used on the 


control column. Had the microphone 
slipped from the copilot’s fingers and 
jammed the controls so they could not be 
pulled back to lift the nose of the plane? 

The answer hinged on whether a similar 
microphone could be crushed by pulling 
back on the control wheel of a similar 
plane. To find out, pilots and engineers 
jammed duplicate microphones behind the 
control column. Tug as they would on the 
wheel, the pilots could not crush the in- 
strument. The secret of the tragedy had 
been found. And, in finding it, the investi- 
gators removed one more hazard. For, 
now such microphones are suspended from 
strong cords which swing them safely 
against the side of the cabin when they are 
not in use. 

Twice, within recent weeks, Pittsburgh, 
Pa., has been the scene of puzzling air 
crashes. In both aeronautical ex- 
perts ferreted out unusual clews which 
cleared up the mysteries. 

In one instance, a big skyliner, arriving 
from Newark, N.J., was within five miles 
of the airport when it suddenly nosed 
down, spun twice, and crashed into a nar- 
row valley. Thirteen persons aboard were 
killed instantly. Investigators discovered 
curious ridges of ice between the ailerons 
and the wings. Freak weather conditions 
had caused their (Continued on page 110) 
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Is Heavy Water the Hountain 


DD ten years to your life! 


That is the fascinating 

hope held out to men 

and women by a magic 
new fluid called “heavy water,” 
according to Dr. James E. Ken- 
dall, head of the department of 
chemistry at Edinburgh Univer- 
sity, Scotland. Discovered only 
six years ago, it may soon be 
sipped by everybody, he fore- 
as a means of prolonging 
the human life span. 

Once chemists supposed the 
water that flows from your faucet 
to be as pure and “straight” a 
drink as could be found. Then, 
in 1931, came the startling rev- 
elation that the world’s most 
popular beverage is actually a 
mixture or “blend.” Through a 
costly electrical process, 6,000 
parts of tap water can be sep- 
arated into 5,999 parts of ordi- 
nary water and one part of 
“heavy water.”” They look alike, 
but there the resemblance ends. 

Ten glassfuls of heavy water 
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outweigh eleven glassfuls of ordinary wa- 
ter. Heavy water boils at a temperature 
three degrees higher, and freezes at a 
temperature seven degrees higher, than 
the common variety. Unlike the tasteless 
water you are accustomed to drink, heavy 
water has a sweetish flavor, 

Would heavy water prove an elixir of 
life, a deadly poison, or a neutral sub- 
stance like ordinary water? Daring ex- 
perimenters have swallowed small amounts 
of it without ill effects. But mice fed with 
relatively larger quantities of the mysteri- 
ous liquid died, as did tadpoles and small 
fish placed in tanks of it. Why? Nobody 
knows for sure, as yet, but chemists have 
discovered one significant clew. Many 
chemical reactions, they have observed, 
take place more slowly in heavy water 
than in common water. Thus heavy water 
may “apply the brakes” to life processes, 
with more or less effect according to the 
amount consumed. 

Here is the basis of Dr. Kendall’s bold 
idea. By taking carefully regulated quan- 
tities of this heavy water, perhaps an 
elderly person could “throttle down” his 
internal mechanism thereby making it last 


MODERN 
ALCHEMISTS SEEK 
ELIXIR OF LIFE 


Experimenters at Penn- 
sylvania State College, 
State College, Pa., and 


the equipment used in a 
recent attempt to manu- 
facture “heavy water” on 
a large scale. The chief 
drawback in the use of 
the strange substance is 
its present high cost. 


In the photograph below, 
the scales show the dif- 
ference in weight between 
equal volumes of “heavy 
water’’ and of plain water 
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of Youth? 


longer by preserving it from all unnecessary wear 
and tear! 

“In other words,” Dr. Kendall says, “the person 
drinking heavy water would be living only half as 
fast as the person drinking ordinary water. Doubt- 
less, this would have drawbacks to men and women of 
working age, but it would be a positive boon to those 
in the Indian summer of life, who have retired from 
active work and wish only to enjoy the fruits of 
their labors. 

“The heavy-water drinker’s reactions would prob- 
ably be slowed, and possibly his mental processes 
also, but who wants to be fast at sixty? Fantastic as 
this development may sound, I believe that within 
the next ten or fifteen years drinking of heavy water 
by those who have passed sixty, as a means of pro- 
longing the ‘reward years’ of life, will be common- 
place.” 

One formidable obstacle to be overcome, he ad- 
mits, is the cost of producing heavy water. Scarcer 
than the rarest wine, it once 
sold for $300 a teaspoonful, 
and even today the same out- 
lay will buy only a couple of 
glassfuls! At the current price, 
a year’s supply for drinking 
purposes would bankrupt a mil- 
lionaire. If heavy water proves 
desirable for human consump- 
tion, a cheaper method of ex- 
tracting it must be found, and 
Dr. Kendall predicts that this 
will be discovered within the 
next few years. 

In the principal method used 
at present, vast quantities of 






























































Dr. James E. Kendall, the British scientist who advanced 
the startling theory that “heavy water” might prolong life 


dinary water by repeated distillation, and experi- 
menters are seeking to develop an automatic still 
for manufacturing it as an inexpensive by-prod- 
uct of steam-making in commercial power houses. 
Another hope lies in the discovery of some sub- 
water must be decomposed elec- stance that will isolate the atoms of heavy-water 
trically into hydrogen and oxy- ( molecules by a single chemical reaction. 

gen gas. A tiny residue of heavy If further tests justify Dr. Kendall’s daring theo- 


water remains. Heavy water Increasing amounts of “heavy water” have been ry, science will have approached the ancient al- 


also can be separated from or- sipped by Prof. Klaus Hansen to test its effect chemists’ goal of an “elixir of life.” 





This complicated apparatus at Columbia University, 
New York City, produces the mysterious liquid 
by electrolysis. It was in this laboratory 
that ‘heavy water’’ was discovered six years ago 
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Anton Schrodt, Austrian 
sculptor, and the elabor- 
ate miniature cathedral 
he modeled out of paper A TELESCOPE of 
one of the rarest 
types known, the 
“Gregorian” instru- 
ment first described 
in 1663 by James 
Gregory, has been 
completed by R. S 
Fozer, a Michigan 
amateur astronomer 
The teles¢ ope is only 
about two feet long, 
but, because of the 
optical arrangement 
of the reflecting mir- 
rors within the tube 
is said to equal an 
ordin iry ¢ ight -toot 
instrument. How- 
ever, the difficulties 
ot construction are 
so great that few ot 
the te lescopes are in 
existence, and most 


of those in museums 


PAPER REPLACES STONE 
IN NOVEL SCULPTURE 


USING paper instead of stone as a me- 
dium, an Austrian sculptor, Anton Schrodt 


has been achieving unusual and striking 
effects. An exhibit of his work, held recent- 
ly in Vienna, attracted wide attention. One 


of the outstanding pieces on display was a 


reproduction of a huge and ornate cathedral 


ODD PHOTOGRAPH SHOWS 
HOW VITAMINS LOOK 


SUGGESTING 


night picture of bursting 
rockets, one of the most pertect photo 
graphs ever obtained 
in,’ Bl, was made recently by two scien 

at Fordham University, New York 

\ two-minute exposure produced the 
rative, Which was enlarged twenty times 


n shown is found in fresh vege 


of the nerve vita- 


The ‘‘nerve vitamin,”’ Bl, 


INSECTICIDES 
TESTED IN 
ODD CABINET 


\ LABORATORY merry- 
go-round, carrying pot- 
ted plants past an insec 
ticide spray gun three 
times a minute, is part 
of the equipment for 
determining the relative 
effectiveness of insect 
poisons at the new Du 
Pont Pest-Control Lab- 
oratory, Wilmington 
Del. Every time the 


AUTOMATIC FILLER | , 
POR CAR BATTERY (09 06 Ret Oop 


table revolves once, fing- 


make a third of a turn 

\n AUTOMATIC filler for auto- to insure uniform appli- 
{ batt cation of the spray Lat- 

er, the plants are plac ed 

in cages holding injuri- 

ous insects, and the re , 

iction of both plants a 


and inset 


’ 
tS 1s noted 


seen by the camera 


AMATEUR BUILDS RARE-TYPE TELESCOPE 


CHIPS AID BRIDGE FANS 
IN KEEPING SCORE 


REPLACING the pad and pencil for keep- 
ing bridge scores, thin metal chips—some 
round, some square — now speed up the 
game. The scorekeeper gives each player 
chips totaling 5,000 points the begin- 
ning of the game. Square chips are used by 
the banker for keeping the game score. 


Plants being sprayed with an insecticide as they are carried around on a turntable 
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GIANT SHEARS ON ARMORED TRACTOR CUT DOWN TREES 


Mounted on hinged supports, 
the shears bite through the 
trunk when they are pushed 
against the tree as at left 
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‘ NIPPING its way through a forest, an 
‘J odd tree cutter mounted on an armored 
tractor is said to do the work of 200 men. 
Two triangular shear blades are so mounted 
on hinged supports in front of the tractor 
that when they are pushed into contact 
with a tree trunk, they bite their way 


through the wood like giant scissors. The NONKINK PHONE CORD IS ELASTIC 


device fells trees almost two feet thick. 














































BATHING SUIT 
IS MADE OF 
SHEET COPPER 


SETTING a new style 
in women’s beach wear, 
the novel one-piece 
bathing suit shown in 
the photograph at the 





| A TELEPHONE cord of new 
left is made entirely of design automatically shortens 
sheet copper. Thin as _ jtself when not in use. Con- 
cloth and almost as flex- structed around a central elas- 
ible, the shiny metal tic core, the cord has a special, 
ee ns Was braided insulating covering 
oe carey Ny that stretches, while the actu- Being elastic, the new phone cord shown in detail above at the 


style show held in Bis- 4] ¢ sont Tae 
- Ari idely k ; al connecting wires are coiled left shortens itself when not in use and eliminates any possibility 
ee, ATIZ., WIdely KNOWN ~~ within the outer sheath. 


asthe copper city,” and 
demonstrates new refine- 


mentsin copper working. NEW COOLING PROCESS IMPROVES RAILS 


RAILROAD rails treated by a new cooling mately 1,000 degrees, and then reheated. 
process can be twisted like a corkscrew This added step is said to produce a fine 
without breaking. In the last stage of their grain structure within the steel and to im- 
manufacture, the rails are cooled from prove its ductility and toughness. The rail 
about 1,900 degrees F. down to approxi- shown below has been given three turns. 








of kinking, looping, or tangling. Connecting wires are coiled inside 






Thin, flexible 
copper sheets 
were used to 
make this suit 


GLOBE OF HEAVENS AIDS 
AMATEUR STARGAZERS 


A CELESTIAL globe just introduced for 
amateur astronomers is a star finder as well 
as a map of the heavens. By a few simple 






adjustments, stars on the globe can be 4 ™ Ee. zen 
made to reveal their true positions in the ' SIRE errant Ye ne 

- ° es, A . a 2 y aoe a % : 
sky as seen from any place in the world, at ip eT DA Caper eas + aS 
any hour of the night This rail, treated by a new cooling process, has been twisted through three complete turns 
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TABLE HELPS SET 


ADJUSTABLE to any height, and fitted 
with hinged supports for arms and legs, a 
novel “anatomical” table designed by a 
Seattle, Wash., surgeon is said to facilitate 


the treatment of any type of bone fracture 





Rubber replaces metal in the base and lens frame 
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This photograph illustrates the strength and holding power 


f the new wren 


2 ¢ 


) 





h. It is supporting the weight of ten men 


BROKEN BONES 


Tubular bars are moved by crank- 
operated gears to arrange the appa- 
ratus in the most advantageous posi- 
tion. A dummy is shown on the table 
in the photograph above. 


RUBBER FLASH LIGHT 


A NEW type of flash light just mar- 
keted has a base and lens frame made 
of lacquered rubber. Although designed 
especially for use by electricians to pro- 
tect them against accidental contact 
with live wires, the rubber light also is 
free from corrosion and is practically 
unbreakable, the rubber cushioning any 
shocks if the accessory is dropped. 


WRENCH HAS EXTRA STRENGTH 


EXCEPTIONAL strength 
and utility are claimed for 
a reversible ratchet wrench 
recently marketed for 
heavy-duty work. Instead 
of the customary two pawls 
the new tool has four, and 
its gear has twenty instead 
of the usual sixteen teeth. 
The wrench Is fitted with a 
socket that has a hole clear 
through the center, so that 
nuts may be turned on bolts 
of any length. It is made in 
five sizes, for jobs of vary- 
ing difficulty. 


TINY NEW CONSOLE HARP 





PLAYS IN ANY KEY 


PLAYING in all keys like a full-size instrument, 
a new type of harp recently invented is housed in 
a compact console cabinet. Strings mounted hori- 
zontally are plucked with the fingers and adjusted 
in length by foot pedals to 
produce the semitones of 
the chromatic scale. The 
instrument is said to have 
the same tone quality as a 
conventional harp. 
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Horizontal strings are J 
plucked with the fingers 


The tripod adap- 
ter in use with a 
box camera. The 
clamp can be ad- 













Below, a folding 
camera set for a 
vertical picture 


HANDY TRIPOD ADAPTER 
HOLDS ANY CAMERA 


CAMERAS not equipped with special sock- 
ets for the purpose can be held on a stand- 
ard photographic tripod by a handy adapter 
just introduced. Made of aluminum, the 
device holds cameras of various sizes firmly 
in place by means of an adjustable clamp 
screw, and permits taking pictures at un- 
usual angles 


CAST ARTIFICIAL STONE 


\RTIFICIAL STONE for building purposes 
is being produced in England and Russia 
by melting fragments of granite and trap 
rock, and casting the molten material in 
molds. Floor tiles and curbstones have 
been made from the artificially produced 
material. The process makes use of scraps 
of otherwise useless stone. and, it is ex- 
pected, will become commercially import- 
ant if a cheap source of fuel can be found. 
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ANGLER’S “APRON” HOLDS 
FLY-FISHING EQUIPMENT 


SUSPENDED from the neck like an apron, 
a new fishing kit is a handy accessory for 
fly-rod anglers. Made of lightweight khaki 
for summer wear, the unit allows free arm 
movement at all times. The kit has pockets 
for fly box and tackle, and a strip of sheep's 
wool for drying artificial bait. When not in 
use, it folds to fit in the tackle box. 


TOBACCO PIPE 
IS MADE OF 
COLORED GLASS 






More than 100 
years old, the novel 
pipe shown in the 
photograph is made 
entirely of red and 
white glass. The 
transparent pipe, a 
feature exhibit at a 
recent exposition 
held in New York 
City, measures al- 
most three feet in 
length and was 
originally made for 
display in the show 
Unique pipe made for Window of a tobac- 


a tobacconist’s window conist’s shop 
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Lack of vitamin A among 
Altoona, Pa., school children 
is detected with the aid of a 
novel eye-testing instrument 
known as a “biophotometer.” 
The apparatus measures a 
substance in the human eye 
called “visual purple,” which 
is destroyed by exposure to 
light but is constantly recre- 
ated from the vitamin A in the 
system. When a pupil peers 
into the device, as shown in 
the photograph at the right, 
the apparatus indicates the 
rate at which “visual purple” 
is regenerated, to show whether 
the child is lacking the normal 
amount of vitamin A. Other 
tests reveal deficiencies in vita- 
min C, blood iron, and other 
nutritional factors, to guide 
the school authorities in recom- 
mending changes in diet. 


PHOTOGRAPH SHOWS HOW CAR’S SPRINGS ABSORB SHOCKS 


The lower, wavy line was traced by a lamp on a hub, as at left; the upper, almost-straight line by one on the car’s top 


O DEMONSTRATE graphically how the 

spring system of an automobile absorbs road 
shocks, test engineers recently took the novel pho- 
tograph shown above. On a dark night, with an 
electric lamp on the roof and another on a wheel 
hub, a car was driven over a rough road while a 





EYE TEST REVEALS VITAMIN NEED 


A pupil looking into the ‘‘biopho- 
tometer,” which gauges the 
amount of vitamin A in the body 
























camera was trained on it with the shutter open. 
The lower line thus shows how the wheel bobbed 
up and down, while the comparatively even course 
of the upper line indicates how the car springs ab- 
sorbed the road shocks before they reached the 
body of the automobile. 





PORTABLE LABORATORY AIDS GARDENER 


Trays are mounted on a spike that is 





ri 


stuck into the ground 





To arp him in his work of breed- 
ing rare daffodils, Kenyon L. Rey- 
nolds, Pasadena, Calif., horticultur- 
ist, uses the novel portable plant lab- 
oratory pictured at the left. Mounted 
around a pointed metal shaft, which 
can be pushed firmly into the ground, 
are circular trays that carry small 
boxes for plant pollen. At the top of 
the shaft a rectangular tray provides 
space for reference books and for a 
stack of memorandum cards. 


FACTORY CHIMNEYS 
MAY YIELD DRY ICE 


EXPERIMENTS at Columbia Uni- 
versity in New York City have 
shown the feasibility of manufac- 
turing solid carbon dioxide, or dry 
ice, by reclaiming exhaust gases from 
chimneys of large power plants and 
factories. A chemical “scrubber.’ 
built into the smokestack, removes 
the carbon dioxide gas from the flue 
vapors and stores it for later solidi- 
fication into dry ice. 











































Cowboys of the Sea 


DRIVE CATTLE TO OCEAN ROUND-UP 


A steer from the vast Parker cattle ranch on the 
island of Hawaii being led into the water for fer- 
rying to the steamer that will take it to market 


RIVEN by seagoing cowboys riding 
specially trained horses, 12,000steers 
and 4,000 sheep are herded into the 
Pacific from little-known ports in the 

Hawaiian Islands every year for delivery by 
cattle boat to Honolulu. This novel system 
has been functioning for 100 years, and for 
the first time a representative of PopULAR 
ScrENCE MonTHLy recently obtained photo- 
graphs of scenes which, until now, have been 
witnessed only by employees of the ranch and 
of the transportation company that handles 
the cattle. 
At Kaalualu, a volcanic promontory on the 

a southern tip of the island of Hawaii, so far 

Following a guide line, the oc 

cowboy drags the steer to a fl steamer lanes that the cattle boat Humuula 

waiting lifeboat and tosses calls only lour times a year, cattle slide down 

the lasso to the crew. The 

animal is tied fast with its 

horns against the gunwale. 

With six steers secured, the 

boat is towed to the steamer 
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By JOHN E. LODGE 


chutes on their haunches into the sea. At Kailua 
and Kawaihae, on the west coast, native cowboys 
round up the cattle and lead them through the surf 
to waiting lifeboats for delivery to the cattle ship. 

Most of the steers come from the famous Parker 
ranch, one of the largest in United States terri- 
tory. Covering 1,200,000 acres, it stretches far 
up the. slopes of Mauna Loa, 13,675 feet high. Its 
beef supplies the inhabitants of the islands of 
Molokai, Maui, Hawaii, Lanai, Kauai, and Oahu. 

Drives which deliver the cattle through the 
breakers continue throughout the year. Herds are 
moved forty miles from the high lands through 
successive grazing areas, until the cattle consume 
their last green feed some ten miles from the sea. 
On the final night, they are driven into corrals 
built of lava rock and wood on small promontories 
and on sandy beaches. 

Since the shipping points are located on the lee 
side of the island, where reefs forbid the entrance 
of ships of even shallow draft, means must be pro- 
vided for “ferrying” the cattle a quarter of a mile 
out to sea. 

Consider the picture at Kaalualu. At sunup, 
the Humuula stands offshore, a power launch 
chugging through the breakers toward the land. 
Near the cattle chute, a lifeboat rides the swells 
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A passenger coming aboard the Humuula for the trip to Honolulu. Belly bands are 
slipped under the steers in the water, and they are lifted into pens on the deck 
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Right, future beefsteak hesitating 
before ‘“‘walking the plank.”’ A gen- 
tle shove from behind will help 
him make up his mind. Note the 
tow line held by the boat’s crew 










“Shipping day’ at Kaalualu, where 
the cattle slide on their haunches 
down chutes into the sea. A steer is 
just striking water near the boat 





with four native crew members quietly awaiting their 
first “cargo.” 

Ashore, cowboys drive Hereford steers from the 
round-up corral into a long, boarded chute. As the cat- 
tle approach the exit, six-foot ropes are slipped over 
their heads. Near the chute, small lines leading to the 
waiting boat are tied to the ropes. 

At last, with a shout, ranch workers give a luckless 
steer a gentle shove, and down the animal goes, slid- 
ing on his haunches into the sea. He disappears in a 
smother of foam, and as his head comes up eager hands 
on the tow line haul him quickly to the side of the 
boat.. There the steer is tied firmly with its horns 
against the gunwale, ready for the ride to the ship. 

At Kawaihae and Kailua the procedure is somewhat 
different. There, cowboys drive and lead individual 
steers through the breakers, swimming them to the 
waiting lifeboats. At these places the cattle are cut out 
from the herds in holding corrals in groups of six, and 
turned into roping corrals which lead directly to the 
sea. One cowboy then ropes a steer and runs the animal 
into the breakers. 

The cowboy follows a guide rope connecting boat 
and shore, which prevents the animal from turning to- 
ward the shore. As he.nears (Continued on page 115) 
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Comes Back 


New Weatherproofing 







Process Revives Ancient 


Building Art 






This modern home was built of adobe, treated to 
withstand moisture, and then covered with stucco 
















HROUGH the discovery at Leland Stanford Uni 
versity Calif., of a new weatherproofing compound, 








the ancient building material of the Southwest, Car 
adobe, is coming back into favor. Applied to adobe tra 
clo: 


bricks, the chemical solution protects them against decay and 
makes the material suitable for use in any climate. 

Although developed principally as a means of preserving 
the ancient adobe ruins in the national parks of the South- 
west, the amazing compound is now finding widespread use 
in the construction of new buildings. As this is written, more 
than 180 “mud houses” are being constructed by one branch 
of the Government alone, the Resettlement Administration, 
ind each is being weatherproofed with the new mixture. 

Three years of laboratory agd field work preceded the dis- 
covery of the compound by Frederick T. Martius of the U.S Pechinn she mien 
National Park Service. The mixture he evolved, consisting of of adobe clay into 
vinyl resin, acetone, and toluene, is insoluble in water, will wooden brick forms 
not peel, and does not change the original color of the adobe. 

Throughout the Southwest, adobe buildings have long shel- 
tered both white and red men. The mud of which they are 
made is formed of a combination of eroded volcanic rock and 
lime from the shells of sea animals. Mixed with straw and 
weeds, and dried in the sun, it produces bricks of unusual 
lasting qualities, particularly in warm, dry climates. Now, 
through the discovery of Martius’ compound, the mud house 
will be durable under any weather conditions. 
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Cliff-dweller ruins in Mesa Verdc 
National Park. The new process for 
weatherproofing adobe was first used 
fs for preserving such historic walls 





A builder laying mud bricks to form the walls of a 
house. More of the bricks are piled in the foreground 








ser 
Wil 
bay 





Meg 
Raa teers” 








POPULAR 





SCIENCE MONTHLY 





Seeming to stretch for miles into the distance, this 
set is bounded by a painted sky only 390 feet away 


Cameramen perched on the 
traveling crane. Below, a 


close-up in the trenches 


Battlefield in Miniature 


USED FOR FILMING VAST WAR SCENES 


HROUGH the magic of artificial perspective, and a cleverly 

painted sky supported on concrete pillars, construction wiz- 
ards recently built in Hollywood a movie battlefield that is no 
larger than three city blocks but, to the camera eye, seems 
to stretch on indefinitely to the horizon. Within this unusual set, 
built for the production “The Road Back,” movie soldiers surged 
out of trenches onto “no man’s land” while grinding cameras 
mounted on booms rolled along wooden tracks across one end 
of the baby battlefield. To heighten the illusion of depth, objects 
on the field were made smaller as their distance from the camera 
increased; trees in the background 300 feet away were only one 
foot tall. All scenes were filmed at night, and huge batteries of 
incandescent lamps poured beams of light across the set onto 
patches of “snow” made by spraying white paint on the earth and 
on the wooden structure of the trenches. 
Smoke pots created layers of haze to repre- 
sent ground fog, and black powder mixed Workmen carrying smoke 

; A pots through trenches 

with hot charcoal burst out of buried gar- {4 create the illusion 
bage cans to simulate exploding shells. of haze and ground fog 
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In the photograph below, John F. Selle, 
a pioneer Spanish-moss ginner, is hold- 
ing in his right hand some of the green 
moss, and in his left, the cured fiber 


ey eye 


w. 


Hair from ‘Lrees 


... SPANISH MOSS I[S NEW UPHOLSTERING MATERIAL 


\IR from trees! That is the odd million-dollar business that a leading econ- York dealer told me, is almost three times m 
product of a flourishing young  omist not long ago listed among the un- as great as the supply. Since 1933, the ci 
industry in the South. Near solved problems of industry the finding price of the finished product has jumped e} 
seventy small factories, scat- of some use for Spanish moss! from four cents to ten cents a pound, an . p 
tered through Louisiana and Florida, ar So far, this vegetable gold mine barely advance of 150 percent. n 
ginning Spanish moss to obtain its wiry has been touched. In picturesque, silver- Paradoxically, Spanish moss is neither e: 
inner fiber. In the last twelve months, gray festoons, billions of tons of moss Spanish nor moss. It is an American air ni 
more than 20,000,000 pounds of this veg- hang from cypress and live-oak trees. The plant belonging to the same botanical or- is 
etable hair went into the upholstered seats odd plant is a native of the Gulf States der as the orchid, the pickerel weed, and n: 
of streamline trains, transcontinental from Texas to-Florida and extends south. the pineapple. It is not a parasite. It does 
busses, airplanes, yachts, and de luxe trail- as far as Brazil. However, in only two not injure the_tree to which it clings. It 
' ll as into mattresses and house- — states, Louisiana and Florida, is it abun- obtains both food and water from the air. 
hold furniture dant enough to make picking profitable. Yet, curiously enough, if the tree dies, the 
Yet, so litt jown is this expanding The demand for cured moss, one New moss dies also. 
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A curing yard in which the green moss is spread out to dry. As the outer coating rots, tannic acid forms and cures the inner core 
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And Given Birth to a Thriving New Industry 


By ROBERT E. MARTIN 


The plant flourishes best on cypress trees 
in the Mississippi Delta region of Louis- 
iana. In some instances, as much as two 
tons of moss have been picked from a 
single tree without noticeably altering its 
appearance. Sometimes, these threadlike 
stems attain a length of twenty feet. 

In May and June, they bear tiny, yel- 
low-petaled flowers, so inconspicuous that 
few people notice them. The seed ma- 
tures slowly, and it is the following March 
before it floats through the air supported 
by silken hairs. Fragments of the festoons 
are carried from tree to tree by gales and 
by birds, thus aiding the spread of the 
moss through a forest. 

An analysis of the air plant shows that 
it contains about forty percent fiber, traces 
of sugar and starch, and water. It has little 
food value, although cows will sometimes 
eat it when it is wet and when pasturage is 
scarce. Farmers in cotton-raising sections 
often pull down the moss from trees bor- 
dering their fields because boll weevils 
winter in the festoons. Government in- 
vestigators, noticing that the greatest dam- 
age from weevils occurred in patches sur- 
rounded by moss-hung woods, discovered 
that each ton of moss in the trees sheltered 
approximately 400 of the destructive in- 
sects. 

For generations, people in certain sec- 
tions of the South have been stuffing pil- 
lows and mattresses with dried 
moss in place of feathers or 
cotton. Only recently, how- 
ever, have scientific methods 
placed the vegetable hair on the 
market. In all except the cheap- 
est and the most expensive fur- 
niture, it is finding a place. It 
is said to be odorless, sanitary, 
naturally mothproof, and to 


GINS CLEAN THE FIBER 


Below is a ginning plant in which 
through machines 
like the one at the right for clean- 
ing. Lower right, moss strands 


moss is sent 


How a Picturesque Tree Plant of the South, 
Long Believed To Be of No Practical Value, 


Has Found Many Important Commercial Uses 


have a lasting resiliency 
which is surpassed only 
by that of the _ best 
grades of horsehair. 

A few weeks ago, I 
visited one of the first 
moss gins established 
in Florida. It is located 
on the outskirts of 
Gainesville and is op- 
erated by John PF. 
Selle, a pioneer in the 
new industry. Nearly 
600 families in the vi- 
cinity of Gainesville, he 
told me, support them- 
selves, in whole or part, 
by gathering moss. 

Virtually all the live, 
or green, moss _ that 
reaches the gin is 
brought by free-lance 
pickers who go into the 
woods or along. the 
streams in wagons or boats. With sticks 
or rakes they drag down the festoons un- 
til they have a load. After a windstorm, 
they sometimes find tons of moss scat- 
tered on the ground, and where trees are 
being felled they are able to obtain wagon 





&. 


The new material being used to stuff a chair. In the last year, 
20,000,000 pounds of it went into seats, mattresses, and furniture 


the clinging strands. In a few 
instances, ‘‘moss rights” have been sold 
in timber lands. 

Most of the Spanish moss comes in dur 
ing summer months. The price varies 
from about four dollars a ton, for green 
material, up to thirty dollars a ton for the 
cured, black moss. A picker can make two 
or three dollars a day without great ef- 
fort. In most cases, whole fami- 
lies go into the woods on ‘“‘moss 
ing” expeditions 

Once or twice a week, trucks 
from the factory make runs ove 
regular routes, covering a ter 
ritory within a radius of fifty 
miles of Gainesville, to pick up 
loads of green and dried moss 
collected by outlying pickers. 
Near the plant are two curing 
yards. One is a level field con 
taining eight acres. It will ac- 
commodate upwards of 2,000 
tons (Continued on page 119) 


loads of 
















































Recorps of law-court proceedings are 
made automatically. by a new mechanical 
stenographer. With microphones scattered 
about the courtroom, the device transcribes 
the remarks of lawyers, judges, and wit- 
nesses onto wax disks. To repeat the 
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DIAL SELECTS THE SAW 
FOR ANY GIVEN JOB 


A HANDY dial for use in home work 
shops quickly indicates complete specifica- 
tions for machine-sawing or filing common 
materials, forty-eight of which are listed 
on its revolving rim. Twirled to a specifi 
material, the dial automatically shows the 


correct saw to use 










DEVICE RECORDS COURT PROCEEDINGS 


spoken words of one of the principals, 


for use in court or for typing into 


court records, an operator presses a 
selected button and the voice is re- 
produced through an amplifier and 


loudspeaker unit. 


am | 


| 





By pressing a selected button, the operator reproduces the words of any one of the speakers 


GARGANTUAN REELS BUILT 
FOR DEEP-SEA FISHING 


To ENABLE sportsmen to catch large ocean 
fish with a maximum of ease, a California ma- 
chinist builds giant fishing reels, some of which 
hold more than a mile of line. Made of stain- 
less steel and guaranteed for life, the mammoth 
reels, valued at prices up to $1,000, measure 
as much as nine inches in diameter. 


RADIO TRANSMISSION OF POWER TRIED 
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FRESHNESS 
FROZEN IN 
FRUIT JUICE 


WHEN frozen sol- 
id by an automatic 
machine recently 
perfected, fruit juices 
are said to retain 
their freshness and 
vitamin content for 
long periods. The 
juice is hermetically 
sealed in cans, which 
are then passed 
through low-temper- 
ature chambers by 
the freezing mechan- 
ism. In this way, 
juices can be shipped 
for long distances. 






















Laboratory with odd antenna used in power-transmission tests 
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UsING an odd cagelike an- 
tenna and_ special _ultra- 
short-wave equipment, a 
New Castle, Del., inventor 
is now carrying on experi- 
ments which he expects will 
prove the feasibility of 
transmitting large amounts 
of electrical power through 
the air by radio. According 
to present plans, an attempt 
will be made shortly to 
transmit for a distance of 
100 miles sufficient power 
to supply the lighting needs 
of a large house. Hitherto, 
radio-power tests have been 
confined to short distances. 









These cans contain fruit juices frozen hard for long-distance shipping 
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-NONSKID WORK GLOVES 
HAVE RUBBER COATING 


To KEEP them from sliding on smooth 
surfaces, cotton work gloves of a type just 
marketed are coated with a thin layer of 
rubber. When the wearer grips a smooth- 
handled tool or slippery steering wheel, 
the rubber coating is said to create a fric- 
tion that checks slipping. Rubberizing the 
gloves also makes them waterproof. 


HUGE TENT SHELTERS TENNIS PLAYERS 


Fa 


THREE THOUSAND “: 
yards of canvas, M_gh 
stretched over a ten ws 


, 
ra 


nis court in Seattle, 
Wash., make it pos- 
sible to play the 
game in wet or 
stormy weather. 
Erected by two high- 


potatoes formed an 


a baby alligator. 


A misshapen human hand, a seal, 
prehistoric monster—all 
exhibits in an odd collection of 
potatoes that grew in queer shapes 


Hubert Pirotte., 
coach at Rutgers 
University, New 
Brunswick, N. J., is 
said to improve the 
speed, form, and ac- 
curacy of swords- 
men. Fastened to a 
wooden target, a foil 
is held in correct 
fencing position by 
metal rings support- 
ed by coil springs 
and a chain. When 
struck aside, the foil 
springs back to sim- 
ulate the defensive 
action of a human 
fencer. More than 
100 exercises can be 
used with the device. 


“Gegeo 


oe; 





school tennis enthu 
siasts, the tent is 
suspended on cables 
attached to eleven 
telephone poles sur- 
rounding the court. 
Side flaps can be 
rolled up in good 
weather, while elec- 
tric lamps illuminate 
the court for night 
playing. The tennis 
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tent is sixty feet = 
wide and more than 
100 feet long. Players in the tennis tent, 


GNARLED and twisted into a hun- This potato might 
dred curious shapes, a collection of 
outstanding 
feature of a recent agricultural ex- 
hibition. Included among the many 
odd freaks of nature displayed in 
the horticultural side show were 
the tubers shown in the accompa- 
nying photographs. One resembled 
a misshapen human hand, another 
looked like a seal, a third like a 
fantastic imaginary dinosaur, and 
a fourth had the appearance of 


MECHANICAL TARGET TRAINS FENCERS 


A MECHANICAL 
fencer invented by 








which permits the court to be used in rainy weather removed as shown above. 





easily be mistaken 
for a baby alligator 


























































A fencer using the target. A spring-mounted foil parries his thrusts 











SAFETY MOUSE TRAP 
CAN’T CATCH FINGERS 


A New all-metal mouse trap can 
be set without danger of catching 
the fingers. When one end of the 
trap is pressed down, it snaps in 
place, leaving a bait trigger exposed 
in the open jaws formed by the oth- 
er end. When caught, the mouse is 
























REDWOOD TREE YIELDS BIGGEST BOARD 


LARGE enough to make a fair-size dance 
floor, a giani slab of wood hewn from a 
California redwood tree is said to be the 
largest board in the world. All in one 
gigantic piece, the huge plank was milled 
from a tree cut down in Mendocino 





Translucentcylinder 
screwed on a regular 
flash light for use 


in signaling at night 


LUMINOUS SIGNAL WAND 
AIDS TRAFFIC POLICE 


Pottce who direct night traffic at un 
lighted street intersections or along dark 
highways re aid by a novel flash light 
torch recently placed on the market. A 
hellow cvlinde made of a red-tinted 
ranslucent material, is screwed onto the 
id of ventio flash light in place 
( he | When tl is snapped 
ol ie torch | . brilli glow that is 
said to be visible to motorists at great 
distances. Thi lar | screwed onto 
the ou end of cvlinder allows the 
torch to be used as a spotlight like any o1 
dinary ish ligl 


County and estimated by experts to have 
been more than 1,000 years old. The 
redwood board is shown in the photo- 
graph above with three girls standing be- 
fore it in order to give a graphic indication 
of its relative size. 


ELECTRIC METER TESTS FRUIT 


By measuring electrical resist- 
ance, this device spots bad fruit 


Citrous fruits are now be- 
ing checked by an electric 
device before shipment to 
the market. Fed along a 
moving belt, the fruit is 
tested for its electric resist- 
ance, which is said 
to indicate its in- 
terior condition. 
Spoiled or decayed 
fruit is thus spotted 
and automatically 
removed from. the 
line. The ingenious 
machine is said to 
check a carload of 
fruit in a day. 





Young 








trees stored in an ice house to accustom them to cold 





SIGN HALTS MATCHES 
AT REFINERY GATE 


Workers at a Texas oil refinery are 
forcefully reminded to park their matches 
before entering the plant by the odd sign 
shown below. Because of the fire hazard, 
employees deposit their “outlawed” matches 
in the receptacle provided, replenishing their 
supply as they leave the grounds after work. 


Refinery workers ‘“‘checking”’ matches at the gate 










COLD TREATMENT 
TOUGHENS TREES 


YouNG trees destined to be 
planted at high altitudes in 
mountainous country are now 
trained to withstand frigid 
temperatures by a special icing 
treatment. Before they are set 
out, the trees are placed in an 
ice house which is kept at a 
constant temperature of thirty- 
two degrees F. and at a relative 
humidity of eighty-seven. By 
thus adjusting themselves to 
the cold, mountainous climate 
they will soon have to meet, 
the trees are said to have a 
much better chance of sur- 
vival. In the photograph at 
the left, B. P. Greendyke, 
California forester, is examin- 
ing one of a batch of young 
evergreens that are undergoing 
the cold treatment. 
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To SIMULATE machine-gun bul- 
lets spattering against a wall in a 
forthcoming movie, an ingenious 
apparatus has recently been de- 
vised. Set just behind a plaster 
wall surface, small pneumatic 
tubes are connected to a trigger 
mechanism mounted on a revol\ 
ing arm. When the arm is rotated, 
valves open to force compressed 
air through the tubes, thus burst- 
ing spots of plaster out of the 
















Screen stars examining the “machine-gun” mechanism. How it gives . ‘ . 
the effect of bullets spattering against a wall is shown above at right front surface of the wall. 


SHIP RADIO LISTENS 
FOR DISTRESS CALLS 


AN AUTOMATIC radio alarm for 
ships at sea “stands watch” for 
emergency, calls from other ships 
whenever the regular operator is 
off duty. Adjusted to receive sig- 
nals on or near the international 
distress wave length of 600 meters, 

ODD LEGGINGS the apparatus reacts to a special 

FOIL INSECTS code signal consisting of a series 

of long dashes separated by a one- 

DecorRATED with fringe, second interval. It then rings an 
novel mosquito leggings alarm bell and snaps on warning 
have just been introduced to _ lights to call the operator back to 
protect women’s legs from duty. If anything goes wrong with 
insect bites. Slipped over the mechanism itself, the alarm 
stockings, the transparent goes off automatically. The robot 
leggings, shown above, are’ receiver was designed especially 
made of a mosquitoproof to insure that distress signals 
netting in colors to match will not be missed by small ships 
various stocking shades. carrying only one radio operator, On shipboard, this machine “hears’’ distress signals and sounds alarm 


MECHANICAL BRAIN REMEMBERS IMAGES 


POSSESSING some 
of the qualities of 
human memory, an 
electrical machine 
just perfected by 
Westinghouse engi- 
neers “remembers” 
and “forgets” elec 
tric pulsations. The 
device picks up cur- 
rent variations, reg- 
isters them in its 
“mind,” and then re- 
calls and reproduces 
them on the screen 


of a cathode-ray HANDY NUMBER MARKER 
tube as a visible AIDS IN DIALING PHONE 

fluctuating line. 

Called a memno- DIALING a telephone is made easier by 
scope, the apparatus a handy indicator just invented. Attached 
was developed to _ to the side of the phone, the device has a 
demonstrate -the pointer which moves to each succeeding 
theory that human letter or numeral after the previous one 
memory is really an _ has been dialed, thus avoiding dialing con- 





































































Expert adjusting the memnoscope, which memorizes eiectrical data electrical process. fusion and preventing wrong numbers. 
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IDE BY SIDE, on the desk of the 
manufacturer of a nationally known 
brand of fish cakes. stood two 

cans Eac h held exac ily ten ounces. 

One was tall, the other flat. Which styl 

executive choose for market 

ing his product? 


“My eyes must b 


should the 


playing tricks on me,” 


he mused, as he fingered and studied thi 
cans, “for that flat one looks biggei He 
pressed a buzzer, gave orders \ssistants 
t sample cans before one employee after 
another ind jotted down the imp eCssions 
Ol stenog aphei macnil operators ind 
shipping-room clerks. The vast majority 
confirmed tl exec \ idgment 


Phe lore ough ill cans could be 
used more cheaply, the flat tin is the one 
(hat purchast of this ind of fish cake 
[ _ trom grocery stores today 
Chrifty gall inting housewives must 


SEARCHLIGHT MAGIC 





Searchlight beams appeart 
end abruptly in mid-air be 
cause the eye assumes that 
their sides are parallel 
and therefore expects then 








to seem to taper to a point 








is indicated by the dotted 


lines in the drawing bs “ 





DISTANCE MARKINGS 
SUPPLY MISSING 
CLEW TO TRUE 

Ma ic) me) 


EACH 
DIVISION 
REPRESENTS 
“4 MILE 


be catered to, and they 
want the tin that looks 
the biggest—even if that impression is 
the result of an optical illusion! 

Can you believe your own eyes? Don't 
be too sure of what they tell you, scien- 
tists say. Your seeing apparatus can be 
fooled in dozens of ways. Some of its 
mistakes will amuse you; some can be put 
to good practical use; and still others may 
be actually dangerous, un- 
less you are forewarned 
against them 

Looking one day at a 
pattern 10 a piece ol 
printed dress goods, a 
German physicist, Johann 
Zollner. accident lly dis- 
covered 
illusion Zigzag cross 
lines made parallel lines 


a curious opti al 





































This Article Describes Some Common 
Optical Illusions—Tricks by Which 
Your Seeing A pparatus Often Is Fooled 


By ALDEN P. ARMAGNAC 


in the pattern look bent out of shape. Psy- 
chologists have come upon a whole series 
of similar effects, in which innocent-look- 
ing additions distort straight lines and per- 
fect circles. The illusions exist not only in 
designs on paper, but in actual objects that 
you may see about you. 

Beware if you are tracing a pipe, for ex- 
ample, that slants down- 
ward into a solid wall. It 
will emerge on the other 
side, not where you ex- 
pect, but at a point sev- 
eral inches lower. This 
strange behavior of slant- 
ing lines, known after its 
discoverer as ‘“‘Poggen- 
dorf’s illusion,” is one 
worth knowing. 

If architects were 'ess 
familiar with optical il- 
lusions, many of our fin- 









Stare for a minute at the 
picture at the left, and 
then shift your gaze to a 
blank space. You will see 
an “afterimage’”’ with light 
and dark portions reversed 


POPULAR SCIENCE MONTHLY 





ES os 3 


a 
Bi 


Se 


YY 2 eae Se. 


“a 











annie oS 
ageSS % 


irs 


‘ 
© & 
‘tis aapbimcgg Og is 5 wee esis 


Turn this photograph upside down, and you will see ridges ap- 


parently turning into hollows, and hollows 


into ridges. This 


is due to the way we have learned to judge objects by shadows 


est buildings would appear to be in im- 
minent danger of falling down! Great ar- 
chitectural pillars of stone, when made 
with straight sides, look pinched-in at the 
middle and incapable of supporting the 
massive loads they must bear. To make 
them look right, the columns are given a 
slight bulge. So well known .to architects 
is this correction that a special name for 
it, “entasis,’ has become a part of our 
language. The Greeks applied the scheme 
more than 2,000 years ago, and the famous 
Parthenon that they built at Athens is con- 
sidered one of the world’s finest examples 
of its successful use. The sides of this 
temple’s pillars, thirty-four feet high, curve 
outward as much as three-fourths of an 
inch from true straightness in order to look 
straight. 

The shape of a package may make it 
look small or large, as the maker of fish 
cakes discovered. So may its color. A 
New York University experimenter dressed 
food cartons of identical size and shape in 
plain paper of six different colors, as well 
as black and white. He asked 168 men 
and women to pick the carton that looked 
the biggest. The yellow one drew the most 
votes; then came the white, orange, green, 
red, purple, blue, and black, in the order 
named. 

Shadows, too, can produce optical illu- 
sions, as Prof. A. C. Hardy of the Mas- 
sachusetts Institute of Technology points 
out. Look at an oblique air photo of moun- 
tains or valleys, held upside down. Ridges 
turn into hollows, and hollows into ridges, 
because of the way we have learned to 
associate the shadows we see with the ac- 
tual form of objects. 

Stare awhile at brilliantly lighted stained- 
glass windows in a church. Then shift your 
eyes to a blank spot on a wall, and you 
will see one of the most beau- 


tiful of a class of optical il- A mechanic tracing a 
pipe slanting through 
ran . ; a wall must watch out 
The pattern of the window ap-  o¢ “Poggendorf’s il- 
pears in full detail upon the lusion” will fool him 


lusions known as “afterimages.”’ 
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Look intently at 
the flower pic- 
ture below, and 
then look away. 
You will see an 
“afterimage” of 
the flower, in 
complementary, 
or opposite, hues 












BULGE OR 
“ENTASIS 


If architectural pil- 
lars did not bulge a 
little in the middle, \ 
they would appearto 
be pinched and weak 











Which can would you say held 
more? They actually have the 
same volume, but a thrifty house- 
wife would pick the flat one 


blank surface and will persist fon 
several seconds or minutes be- 
fore fading away. Strange to 
say, the hues you see in the 
“afterimage” of the window will be com- 
plementary colors, or opposites, of the 
original ones. Thus a red object gives a 
green afterimage, and a green object a red 
afterimage. Blue and yellow likewise 
change places in an afterimage, as do black 
and white. 

When you stop your car after a long 
drive, don’t be alarmed if you see the road, 
the trees, and the houses backing away 
from you. What you are seeing is a par- 
ticularly vivid kind of optical illusion pro- 
duced by looking for some time at moving 
objects. It is an “afterimage’” of motion 
that lasts for a number of seconds, giving 
you much the same sensation as if you 
saw a motion-picture film suddenly re- 
versed and run through the projector the 
wrong way. 

If you have been watching the receding 
landscape from the rear platform of a fast 
train, and the train comes to a standstill 
at a station, you will experience the feel- 
ing that the scenery is advancing toward 
you. The same illusion may plague a 
mechanic who is intently watching a slow- 
ly advancing or revolving machine part. 
Suppose that he tries to stop it just short 
of a desired point, before making a final 
hairbreadth adjustment. When he inter- 
rupts its motion, the part appears to back 
or turn away. He must be careful not to 
try to compensate for this, but wait for 
the illusion to disappear before making the 
final setting. 

By revolving disks and endless belts 
in front of subjects’ eyes, a British re- 
search worker, (Continued on page 116) 
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Come lo 


in hour 
were crossing the line into 
Florida on the day we headed 
Hundreds of others were 
converging on the peninsula along roads 
that spread away like the ribs of a giant 
fan. The southward trek of the rolling 
homes was in full swing 

As related in previous 
this series, my wife and I were making a 
},700-mile trailer trip through the South. 
For more than a month we had been gath- 
first-hand information on life in a 


WENTY-FIVE trailers 


State 


nort! 


installments of 


ering 
“house on wheels 

Day by day, the number of trailers wi 
increased. Even in the Ever- 
glades, where we ran for hours down a 
straight, black road with nothing but wav- 


met had 


ing saw grass stretching away on either 


side, we encountered trailer after trailer. 
Even when we rolled out on the silver- 
gray sand of Daytona Beach for a try at 
the famous speedway where Sir Malcolm 
Campbell had rocketed past the wind- 
swept dunes at 276 miles an hour, there 
was a trailer ahead of us. 

By the time we reached St. Augustine, 
trailers were rolling through the ancient 
city gate, clustering around Fort Marion, 
parking near the “Fountain of Youth,” 
and winding in and out of the traffic sweep- 
ing steadily southward. It was here that 
I had my adventure with the narrow streets 
of America’s oldest city 


For more than 300 years, a house built 
of sea-shell material called “‘coquina” has 
been standing in St. Augustine. It is the 
oldest house in the United States. Why 
not get a snapshot of the newest in Amer- 
ican dwellings, a trailer, passing the oldest, 
the St. Augustine house? 

While my wife waited beside the house 
with the camera, I drove around the block. 
At least, that is what I started out to do. 
At each turn, however, a “one-way” sign, 
or a street too narrow to enter, shifted 
me in a new direction. Soon, I was winding 
through a maze of the narrowest thorough- 
fares on the North American continent. 
People popped out on balconies to watch 
me pass, pickaninnies swarmed from al- 
leys, motorists ahead backed hastily into 
side streets like alarmed crayfish, women 
shouted and motioned to neighbors. Fi- 
nally, with a queue of youngsters trailing 


Trailerites calling for their mail at the post-of- 
fice window in the mammoth Sarasota, Fla., camp 


A pause for lunch by the side 
of the road in south Georgia 


POPULAR SCIENCE MONTHLY 








ow 


Tarpon Springs. In another part of 







Concluding His Story 
of a Five-Weeks Trip 
in a “Rolling Home,” 
the Author Sums Up 
His Reactions to Trailer 
Life and His Ideas on 


Its Future Importance 


By 
EDWIN ITEALE 


behind, I came to what seemed to 
be the neck of the bottle. 

A vegetable cart stood at one 
side of the street, while a sedan 
was parked a few yards beyond 
on the other side. Between was 
a narrow space through which I 
had to squeeze. A crowd was col- 
lecting. Half a dozen people ap- 
pointed themselves traffic cops. 
Some motioned for me to come 
ahead; some held up their hands 
for me to stop; some waved for 
me to swing to this side or that. In the 
end, I disregarded all signals and inched 
ahead, with ears cocked for a crash, a rip, 
or a crunch behind. There appeared to be 
some disappointment in the crowd when 
the trailer slid through without a scratch 
and we rolled on down the street. A block 
beyond, I found an avenue I recognized 
and swung back to the oldest house by a 
different route. In spite of the holiday I 
had pro\ ided for the onlookers, the trailer 
was safe and the picture was snapped. 

That night, we camped just over the 
Florida line in Georgia. A high wind roared 
through the trees and shook the trailer 
from side to side. I remembered a hair- 
raising adventure related to me by 
a man I had met in a little camp at 


the state, his outfit had been hit 
by the tail end of a hurricane. For 
hours, he struggled with ropes and 
stakes to hold the trailer down. 
At the height of the gale, three 
trees crashed around him. But 
when calm returned, the trailer 
still was upright on its wheels. 
As a matter of fact, trailers, hav- 
ing most of their weight at the bot- 
tom, are unusually stable vehicles. 
Once, I accidentally ran a wheel 
up on a concrete cistern top fully 
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a foot high. The trailer swayed far to one 
side, but showed no disposition to tip over. 
On another occasion, we ran down a high- 
way with a forty-mile-an-hour wind pound- 
ing the trailer broadside. Yet, it held the 
road like a turtle. 

The sturdiness and safety of trailers 
recently have been increased by several 
innovations. Steel and laminated-metal 
bodies, for example, are becoming stand- 
ard features. During one recent automo- 
bile show, a leading manufacturer of trail- 
ers distributed blanks on which those in- 
terested suggested improvements they 
would like to see incorporated in the 
“homes on wheels.”” The three develop- 
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The oldest and newest in American homes—the trailer in front of St. Augustine’s oldest structure 


ments now most needed on_ standard 
models, it seems to me, are: automati 
hitches, satisfactory toilets, and bathing 
facilities. 

Coupling with a _ present-day trailer 
hitch is a lot like threading a needle you 
can't see. It takes too much time and 
skill. In addition, most of these hitches 
have several vital parts which are removed 
and replaced when you uncouple and couple 
the car. If you lose one of these parts on 
a trailer trip, you are stranded—at least 
for the time being. Foolproof, compact 
units which require no great skill to op- 
erate are needed. 

Beyond the palm-lined road that leads 

out of Savannah, Ga., we settled 
down to piling up mileage. On two 
days in succession, we covered 
more than 300 miles between daw! 
and dusk. Once, we met eight trail 
ers In five minutes. We felt like a 
bird flying the wrong way at mi- 
gration time. 

As we rolled north, new develop- 
ments in the trailer world were 
adding interesting items to the 
news of the day. We heard of a 
musician who travels about in his 
trailer giving concerts; of a preach- 
er who holds services in a chapel 
on wheels; of the proprietor of a 
racing sheet who publishes it ir 
his trailer home as he follows the 
horses from track to track. Barn- 
storming actors, grain harvesters, 


2 Every day is somebody's wash day in a fruit pickers, and even a journey- 
trailer camp. This picture shows typ man burglar had turned to the trail- 
ical facilities provided for tourists er. At a number of universities. 





The trailer city 
at Sarasota has 
its own fire de- 
partment, shown 
at the left with 
its special truck 


students were bringing “houses”’ 
to school with them and establish- 
ing trailer colonies adjoining the 
campus. Couples were being mar- 
ried in trailers; babies were being 
born in trailers; a murder had been 
committed in a trailer. And, in the 
Southwest, a man who was left 
stranded with a trailer when his 
wife (Continued on page 118 
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SPORTSMAN SHOOTS OCEAN FISH WITH BOW AND ARROW 


YPEARING ocean fish with a bow and arrow, and 
then bringing them to gaff with rod and reel, is 
the novel sport practiced by Bennie Sells, Venice, 
Calif., angler. With a light fishing line tied to a 
steel-tipped arrow, Sells shoots the fish from the end 
of a pier or stalks them at sea in a small rowboat. 
Using a bow having a pull of eighty pounds, the 
hunter-fisherman has shot and landed more than 
200 fish. Some of the trophies hooked and brought 
to shore in this unique fashion have weighed as much 
as eighty pounds. His largest catch for one day was 
eight sunfish, one of them a sixty-two pounder. 
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. Bennie Sells, of Venice, Calif., with the bow he uses in shooting fish. The arrow Sf 
a carries a line attached to an ordinary rod and reel, as illustrated at the left 
METAL CURBS ARE SAFER ‘4 REFERENCE PAD OPENS | Le 
- | 
SHINY, metal-surfaced curbs that re- FA es AUTOMATICALLY 
flect automobile headlight beams are be- AN AUTOMATIC reference 
ing used to increase night-driving visibility pad recently placed on the ct 
at the entrance to a vehicular tunnel in market is a handy accessory 
Liverpool, England. In liquid form, the for locating telephone num- 
metal is applied to the concrete with a bers or addresses quickly di 
spray gun which atomizes a continuous —/ Sliding along the edge oi the 
length of wire ted automatically into a pad, on which index letters 
high-temperature hydrogen-oxygen flame P_ ire printed, a metal finder is 





held at the desired letter. A 
release is then pressed, and 
the pad automatically springs 
open to the correct page. In 
place of the lettered scale, 


When the finder is 
set at the letter 
desired, and a re- 
lease is pressed, 


go I 


the pad flies open numbered or dated indexes 2 
are also available di 

“BUMPOGRAPH” MARKS HUMPS IN ROAD 
WHEELED along a ol 
highway under con- by 
struction, a_ novel ec 


device designed by 
a California engineer 
locates and marks 
bumps and uneven 
places on road _ sur- 
laces, \ wooden 
frame hinged for 
compact storage is 


vriweers 





support d by lour ‘ 
a t- a x - » ( 
wire-spoked wheels. wiec ise See fo 
Scientifically designed chair for desk workers Suspended in the see 


center, a chalking 


















OFFICE WORKERS GET crayon is automati- 0% 
OVERSTUFFED CHAIRS ee 
mark white streaks 
To app to the comfort of office workers on uneven sections 
and reduce fatigue, which leads to ineth of the road to guide in 
ciency, the overstuffed desk chair shown in smoothing and grad la 
the photograph above has been introduced ing operations. The 
Armless, the chair is covered in a soft fab ‘bumpograph’’ is 
ric and is scientifically designed to pre said to be sensitive 
vent strain by providing correct as well as enough to mark 
comfortable working posture. The cushion bumps only one six- 
is mounted on a wooden base with casters teenth inch high Rolled along a road surface, this novel device chalks the uneven places | 
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ALUMINUM HORSESHOES are now man- 


ufactured for race horses. 





CRANBERRIES are 


the way they bounce. 


graded according to 





A CATERPILLAR has almost four times as 


many muscles as @ man, 
aR! GM 
< le - | 


G x * - LA 
%) 
otk 


TWENTY-FIVE HUNDRED stars are the 
most an average eye can see from any one 
spot on the earth’s surface. 


—s 








AIR CURRENTS have carried small wing- 
less insects 18,000 feet into the sky. 





SEA-SHRIMP eggs are so small two dozen 
could rest on the head of a single pin. 





TOMBSTONES are being insured against 


damage or defects. 





VARICOLORED pedestrian lanes are be- 
ing tried on London, England, streets. 
White, yellow, or red is used, indicating the 
degree of caution necessary. 





SIR WILLIAM HUGGINS, a noted British 
astronomer, made one four-by-five camera 
plate last for a year in photographing stars 
by cutting it into narrow strips and exposing 
each for weeks. 


AYE. THAT'S 
BET TER-R-R 
THAN \ CAN 
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BUTTER, in oil form, has been preserved 


for as long as 100 years in India. 





EARTHWORMS for distribution to orchard 


owners are raised by a California specialist. 





BITUMINOUS COAL originally was known 
in England as sea coal, because waves first 
laid bare deposits on the seacoast. 
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TINY TOOLS 
FIT ON 
FINGER TIPS 


ATTACHED toelon- 
gated thimbles, odd 
finger-tip tools in- 
vented by a New 
York woman are ex- 
pected to facilitate 
the work of mechan- 
ics, artists, engrav- 
ers, and other tech- 
nicians. The tiny 
tools—brushes, 
screw drivers, eye 
droppers, etc.—elim- 
inate the necessity 
of picking up first 
one tool and then 
another, and act as 
finger extensions. 





FIRE TRUCK HAS 
NEW SAFETY 
HAND STRAPS 


CLINGING to rigid met- 
al hand holds, similar to 


those used in modern 
street cars and subway 
trains, firemen ride in 


safety on new hose trucks 
recently put into service 
in New York City. The 
new handles were adopt 
ed to overcome the 
disadvantages of the con 
ventional leather straps 
which become cracked 
and weakened in outdoor 
service. To give further 
protection to the men 
riding on the tailboard 
the new. trucks are 
equipped with a shatter 
proof glass rear wind- 
shield fitted with 
wing-type wind deflectors. 
Semaphore-type direction 
signals and a flashing red 
light on the cab are 
added safety features. 









A tool on each finger saves time spent in changing from one to another 


The inventor with 
his six-horse-pow- 
er Diesel engine 


DIESEL WEIGHS EIGHTEEN POUNDS 


CALLED the world’s smallest Diesel en- 
gine, a diminutive power plant designed by 
Charles Keene, of Los Angeles, Calif., de- 
velops over six horsepower but weighs 
only eighteen pounds. Equipped with an 
ingenious fuel-injection system, the three- 
cylinder motor has a 1'%-inch bore and a 
sixteen-to-one compression ratio. The tiny 
engine was constructed as a working mod- 
el for a larger power plant intended to 
drive small airplanes. 




























BATHING CAP HAS 
PNEUMATIC SEAL 

SQUEEZING a rubber ball in 
the crown of a new-type bath- 
ing cap inflates a small rubber 
tube coiled around the rim, 
making the hat fit snugly at 
the edges, and forming a wa- 
ter-tight seal. Sponge-rubber 
cushions around the edges 
prevent discomfort. 


Officials demonstrating the new-type hand straps and 








windshield 











































































A player being taught correct batting stance with the aid of a mirror 


PRESIDENT’S HEAD CARVED IN WOOD 


WEIGHING 400 pounds, a sculp- 
tured head of President Roosevelt 
has been carved out of a solid 
block of wood cut from the trunk 
of a large oak tree. Conceived and 
executed by Steffen Thomas, an 
Atlanta, Ga., sculptor who has 
worked more than six months at 
the task, the head will be pre 
President 


Pb. 


~~, 


sented as a gift to the 
when it is fully com 
pleted. In the photo 
graph at the right, 
the artist is seen ply 
ing his chisel with a 
wooden mallet to put 
a few finishing touches 
on the unusual piece 
of sculpture. 


A Soviet engineer testing models of proposed buildings in front of a wind 
tube. Tiny celluloid flags show air currents and eddies, as seen at right 
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MIRROR HELPS COACH BASEBALL TEAM 





BASEBALL players 
at Villanova Col- 
lege, Villanova, Pa.., 
are being taught the 
fine points of the 
game with the aid 
of a mirror. Held 
in a metal frame 
and rolled out on- 
to the playing field, 
the looking-glass is 
placed in front of a 
player so that he can 
actually see his own 
faults as pointed out 
by the coach. In 
the photograph at 
the left, one of the 
coaches is shown giv- 
ing advice on bat- 
ting stance toa mem- 
ber of the Villanova 
team. The device is 
said to develop a 
good playing tech- 
nique in a very short 
period of training. 











The trunk of an oak tree provided the material for this odd sculpture 


WIND-TUNNEL TESTS OF MODELS AID 


CITY PLANNING in Russia is aided by testing models of 
projected apartment houses and public buildings in a wind 
tunnel. Placed on a flat surface in front of the wind tube, 
the models create whirls and eddies of air that are studied 
with the aid of small celluloid flags. In this way, the best 
location with regard to prevailing winds, especially in re- 
spect to air pollution from industrial plants, can be deter- 
mined before the buildings are erected. 





MAP ON SIGN GUIDES 


VISITING MOTORISTS 


Location of parking spaces and ga- 
rages, as well as other information help- 
ful to motorists, is provided by a new type 
of street sign just installed in London, 
England. The information board is made 
in the form of a detailed map of the zone 
in which it is erected, as a convenience to 


visitors unfamiliar with the area. 


SMOKELESS CIGARETTES 
USE AROMATIC OILS 


se 


AROMATIC oils 
replace tobacco in 
a new. smokeless 
cigarette. Made 
for persons who 
have to give up or 
moderate their 
smoking, the odd 
cigarettes are not 
lighted, but have 
end caps_ which, 
when removed, al- 
low the “smoker” 
to inhale non-irri- 
tating fumes. 





‘“*Smokers’’ remove 
caps to breathe fumes 


CITY PLANNING 
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Me... 


Outlining a design traced on a sheet of 
the new cellulose material. At the right, 
the design is being raised from the back 





ITH anew modeling material, plaques, 

book ends, signs, and cigarette boxes 
can be decorated easily by the amateur. A 
pattern is traced on a sheet of the material 
with a hard pencil or a blunt instrument. 
After water has been run over the back of 
the sheet to soften it, the design is worked 


ELECTRIC DEVICE 
SHARPENS BLADES 
IN MACHINE SAW 





set to 


tooth 


wheel 
blade 


Abrasive 


sharpen a 


SHARPENING Of machine-saw blades is 
facilitated by a new electric device intro- 
duced in Germany. Powered by a flexible 
shaft connected to an electric motor, a 
whirling abrasive wheel is held against a 
blade tooth by a U-shaped clarap. The 
device, moved by hand along the toothed 
edge, makes it unnecessary to remove a 
dull blade from a machine for sharpening. 


CLOTH FOR BOOK PAGES 


Books printed on a rayon-type cloth in- 
stead of on Paper are forecast with the in- 
vention by a Czechoslovakian scientist of 
a synthetic fabric suitable for printing pur- 
poses. The new material, it is said, is very 
durable, and can be produced more cheap- 
ly than high-grade book paper. 
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Sample of work done 
in novel art medium 





up with regular leather-working tools, and 
then pressed out in relief by working front 
the back of the sheet with a modeling in- 
strument. When protected with a coat of 
lacquer, the design is said to be permanent. 


“BLACK LIGHT” TRAPS BURGLARS 


Beams of “black light,” spread by an in- 
tricate system of mirrors into a protective 
network of invisible rays, actuate an electric 
burglar alarm just invented. Light, filtered 
of all visible rays, is reflected at all levels 
and angles so that it is impossible for an 
intruder to enter a room at any point with- 
out setting off a silent alarm. When anv 
beam is interrupted, 
the mechanism dials 
a telephone and 
transmits a recorded 
message to summon 
police to the scene. 
The apparatus is al- | 
so said to be sensi- 
tive to smoke and 


can be adjusted for 
use 
fire 


as an automatic 
alarm. 








The tripod set up. The legs are 
steel strips like measuring tape 


Rays of invisible light 









RUBBER EDGES ON DESK 
SAVE SILK STOCKINGS 


Because rough, splintery desk edges 
often catch women’s silk stockings and 
cause “runs,” a new office desk has smooth 
corners made of rubber composition. The 
idea is expected to prove a boon to secre- 
taries and other women office workers. 













from this apparatus “patrol’’ a room 


ee STEEL TRIPOD LEGS ROLL UP 

CoMPACTLY stored in a pocket-size case, three strips 
of strong spring stecl are pulled out to form the legs 
of a convenient camera tripod just introduced. Sim 
ilar to conventional steel measuring tapes, 
much heavier, the extended steel bands are inserte: 
in slots in the case 


althoug! 


which is screwed tightly to thi 
camera 
Weighing less 
than one 
the collapsibi 
tripod is expected 
to be handy fo 
photographers 






poun 
i 


One of the legs be 
ing pushed into the 
pocket carrying case 
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A fishing camp in the high Sierras. Equipment is light and mobile without sacrificing real comfort 


NE cold evening, while 
camped in western moun- 
tains two miles above sea 
evel, a vacationist laid 

his sleeping bag between two fallen logs, 
built a fire near his feet, and went to sleep. 
At midnight he awoke suddenly to find his 
bedding enveloped in flames, his fishing 
equipment, camera, and meager supply ol 
food destroyed, and fire crawling up both 
logs toward his head 

Another camper slipped from the edge 
of a low cliff while fishing a midwestern 
lake in late spring, and emerged, drenched 
a few minutes later to hike six miles back 
to camp. 

Again, a party of six anglers, without a 
guide, tied their creels and rods on top of 
a loose mule pack and set out along a 
mountain trail toward a lake. An hour 
later, they saw their equipment go bounc- 
ing down a steep cliff into an inaccessible 
ravine when a rattling pan frightened the 
inimal. 

These accidents represent three vaca- 
tions ruined, at least partly, through care 
lessness or inexperience. All might easily 
have been avoided 

Within a few weeks, the nation’s huge 
army of vacationists will head out from 
the cities to camp in valley, desert, and 
mountains. They will be seeking health 
pleasure, and comfort in natural surround 
ings. Yet, unless certain fundamental pre 

iutions are taken, a camping trip may 
turn out to be neither healthy, pleasant, 


nor comfortable 


During a dozen vears of advising tour- 


ists how to camp, guiding hikers through 
the High Sierras of eastern California, and 
leading more venturesome hunters and an- 
glers on pack trips to remote spots, I have 
learned a few rules which, if followed, will 
prevent many accidents of 


Damp spots are likely to bring mosqui- 
toes, and the moisture may give you a 
cold. An open area gives you the bene- 
fit of any breezes, which also help to 
blow the mosquitoes away. 

At elevations above 5,000 feet, take 
at least two days to make a permanent 
camp. Do not rush, for at high alti- 
tudes the lowered air pressure and di- 
minished oxygen supply often induce 
headaches or digestive upsets. Those 
two days can be well spent tidying up 
camp, storing food, and gathering an 
adequate supply of wood. 

Most people camp in tents. Since you 
will spend more than half your time in 
camp, make sure the tent and sleeping 
faclities are durable and comfortable. 
Several kinds and sizes of tents are 
available, from the small army-type 
“pup” tent, which is a single square of 
canvas stretched across a rope or pole, 
to the newest wall-type tents. Most 
modern tents have canvas floors, net- 
ting windows, and doors which may be 
closed by canvas flaps. 

In erecting a wall tent, first stretch 
it out on the ground. Drive a stake at 
each corner, fastening the guy ropes 
loosely. Insert the horizontal ridgepole, 
put in the upright pole, raise it, and 
hold it in position while another mem- 
ber of the party drives in all stakes. 

Of the thousands of mountain campers 
I see each summer, the majority prefer 
either sleeping bags placed on the tent 
floor or ground, or double beds. With the 
sleeping bag, which should be at least 

thirty-six inches wide by 





trail and camp, and send va 
cationists home happier, 
healthier, and eager to return 
to nature the following year. 

To begin, make camp in an 
open area that is free from 
ants and mosquitoes and is 
open to the morning sun. For- 
get the luxuries of civilization 
and carry only enough food, 
clothing, and equipment for 
comfort. Vacation days should 
be spent vacationing, not 
washing pots and pans. Take 
your time during the first few 
days to avoid fatigue, windburn, and sun- 
burn. 

No matter whether you are enjoying 
the luxury of a trailer or pitching tentless 
camps on a several-day hike, avoid low, 
swampy ground or areas too near streams 








Live coals covered witha 
bucket will warm a tent 


seventy-six inches long, and 
fitted with a slide fastener to 
permit opening and airing, 
you will need for the moun- 
tains three wool blankets and 
a removable air mattress. 
Oddly enough, a_ sleeping 
bag is warmer on the ground 
than when on a cot, because 
in the former location cold 
air has no opportunity to cir- 
culate under it. The air 
mattress conforms to your 
body and is comfortable. 
Ordinary cots and single 
beds are generally heavy, cold, and easily 
broken. If I am not to sleep on the 
ground, I prefer a double, collapsible 
spring bed. In making up a bed of this 
type, remember that all covers should 
stretch entirely across the bed and fold 





These Practical Suggestions from an Old-Timer 


Will Help You To Make the Most of Your Summer 


Vacation Trip in Health, 


Comfort, and Pleasure 


By NYLE F. SMITH 
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down six inches or more. Three kapok or wool 
quilts are advisable. Cover these with a tarpaulin 
which also turns down six inches at foot and sides. 
Heavy safety pins help to hold them in place. Un- 
less you have a thin, double mattress available at 
home, a kapok mattress will prove comfortable and 
easy to keep clean. 

I believe in comfort and plenty of it, but at the 
same time I refuse to burden myself with unneces- 
sary gadgets, such as hot water bottles, which have 
a habit of springing leaks at the wrong time. As 
a substitute, you usually can find plenty of stones 
around camp. After the dinner dishes have been 
cleared away and the camp fire has burned down 
to live coals or hot ashes, scrape part of the ashes 
aside, and place a stone measuring about six inches 
in diameter in them. When you think the stone is 
hot enough, pull it out and wrap it in newspapers. 
If it is too hot, the odor of burning paper will give 
warning. Remove the papers, wrap the stone in a 
small blanket, and place it in your bed a half hour 
before retiring. It will keep you warm until dawn. 

In cold weather, it is easy to keep the entire tent 
warm. Dig a small, round hole in the earth, fill a 
two-gallon bucket with live coals, and turn it up- 
side down in the hole. Seal the edges with dirt. 
Make sure, however, to use a pressed-seam and not 
a soldered bucket, or the pail will melt apart. Use 
only live coals in which no burning wood remains, 
or gases may lift the bucket and scatter the ashes. 

Two points about camp fires are worth remem- 
bering. First, gather plenty of wood, to avoid hav- 
ing to search for it at night. Second, build a fairly 
large fire so you can cook over the coals, thus avoid- 
ing the discomfort of (Continued on page 107) 





For a temporary shelter, sling a single piece 
of canvas about twelve feet square over arope 
stretched between two small trees or poles 









Below, a lightweight pack rack loaded for a 
hike. Not more than forty pounds should be 
carried, with spare clothing easily available 






















Delicious pies can be baked in a Dutch oven placed in live 
coals and with more coals in the lid, as illustrated below 












A screened cup- 
board hung from 
a bough in ashady 
place, as above, 
will keep butter 
and other perish- 
ables fresh while 
protecting them 
from insects and 
animal raiders 

















Tent and bed are combined in this outfit, which folds into a compact bun- 
dle. It is appreciated by campers who dislike sleeping on the ground 
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Ocean Fishing for Everybody 


Creates New Use for 
% Retired \Windjammers 
i 









Part of a day’s catch of yellowtail and barra- 
cuda on one of the cruising “‘live-bait boats” 
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NEW POPULAR SPORT 


Sunset scene on one of the 









fifteen fishing barges - 
chored off the southern Cal- 
ifornia coast. Right, a for- 
mer derrick barge that now 








plays host to ocean anglers 









NCHORED offshore along a 200-mile 
stretch of the southern California 
coast, a fleet of fifteen former sailing 
ships, some of them once well known on the 
seven seas, are bringing the thrills of deep- 
sea fishing within the reach of hundreds of 
thousands of sportsmen. Day and night, all 
the year around, their decks are crowded 
with men and women to whom, but for this 
novel type of floating club house, ocean 
angling would be an impossible dream 
lor seventy-five cents a novice can step 
aboard a speedboat that taxics him to one 
of these dismasted windjammers. Once 
aboard, he is invited to select a pole, lin 
and hooks, the use of which is included in 
the fee. The barge captain explains the fine 
points of luring various kinds of fish, and 




















Reels fastened to the rail of 
a barge for paying out line 
into deep water for “bottom 
fish” such as the rock cod 











: it 
an attendant baits the hooks with live sar ‘ 
dines or anchovies, also suppl d free. Each it 
barge carries a restaurant at which sports- ‘ 






men can obtain food while aboard 
More venturesome anglers can embark on 
a “live-bait boat,’ a small cruiser that car- 







ALL READY FOR 
































ries from ten to thirty anglers several miles A DAY AT SEA ’ 
offshore. There it cruises about until good osne , - 

fishing is found, and then anchors while the a aR ge oh oe Bie | 
customers hook fish 1 inging from de ep-sea out tc sea with a few 

cod, weighing a pound or two each, to bonito anglers. In front of p 
sharks that tip the scales at 600 pounds or . — eee ee p 
more sardines andanchovies n 
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airliner, are 
resistance to rain and snow static, 


OUR special antennas, installed in a twin-motored 
undergoing tests to determine their 
which occasionally 
interferes with two-way aircraft radio communica- 
tion. The experimental aerials include a streamline 
“football” mounted on top of the plane, a split-ring 


FLYING LABORATORY TESTS FOUR ANTENNAS FOR STATIC 


type projecting from the nose, a rotating ring beneath 


the ship, and a fourth antenna located inside the fly- 
ing static laboratory. Chairs on one side of the cabin 
have been replaced with apparatus for the tests. 


BLOTTERS DRY RAZOR BLADES 


ODD PRACTICE FIDDLE 
FOLDS IN THE MIDDLE 


HINGED in the center, a novel violin just 
introduced folds up into a small carrying 
case. After the strings are loosened, the 
instrument is bent in two, as demonstrated 
in the photograph by its owner, Dave 
Rubinoff, well-known radio and stage star. 
The collapsible fiddle has a muted tone and 
is handy for practice use 


BULLETS ARE CELLULOID 


CELLULOID bullets that sting but do not 
penetrate the skin have been adopted by 
police of Paris, France, for use against 
mobs and political demonstrators. 





JUNE, 1937 


SAFETY-RAZOR blades 











This plane has four radio antennas—the ‘‘football” on top of the fuselage, a split 
ring at the nose, a revolving ring underneath, and a fourth antenna inside. The oval 
shows the inside of the cabin, with instruments for testing their anti-static qualities 





are said to stay 





sharper when dried in a new shaving ac- 
cessory consisting of strips of blotting 
paper bound in a cardboard cover like a 
book of paper matches. Drying blades on 
a towel, it is claimed, spoils their fine cut- 
ting edge, while inserting them between 
the absorbent blotting sheets preserves 








their keenness. 





Sheets are labeled so that 
seven blades can be used in rotation. 


NEW FLASH-LIGHT 





BULB IS PREFOCUSED 


AN IMPROVED flash-light bulb is prefocused 
to prevent distorted beams and to provide 
concentrated light. Fitted with a flanged base, 
the light has a filament extending to its 
pointed tip, enabling the makers to fix fila- 
ment position accurately and thus insure a 
perfect focus. The photograph shows the 
new bulb, left, compared with a conventional 
type, and with a thimble to indicate size. 


DEVICE GAUGES TELEPHONE TRAFFIC 


TINY wooden 
counters, resting on 
continuous belts that 
move to represent 
the lapse of time, aid 
telephone experts to 
maintain efficient 
phone service. Each 
counter represents 
a “busy” trunk line, 
so that periodic 
checks on the num- 
ber present on the 
belts give an approx- 
imate picture of the 
number of lines 
needed to handle a 
given amount of 
traffic at any time. 








WIRE I in A i 





Wooden counters on moving belts represent “‘busy’”’ telephone trunk lines 
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PowEeRED by gasoline engines and 
equipped with both automobile and rail- 
road-type wheels, a new switching loco- 
motive operates equally well on rails or on 


level ground. Flanged steel wheels are re- 





When flanged wheels are 
retracted, this gasoline- 
powered switch engine 
canrun on pneumatic tires 





SWITCH ENGINE RUNS ON RAILS OR ROAD 


tractable, so that the locomotive can leave 
the rails and move directly to another track 
without having to maneuver back and forth 
along the maze of rails and switches found 
in a large freight yard. 
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KING’S HORSES GET CORONATION DRILL 


Horses chosen to draw carriages in the 
King George VI 


accustomed to 


coronation procession oO] 
of England were mad 
crowds and noises by extensive preliminary 
training in a London Hitched to 
carriages, the animals walked between 


stable 


PICTURES ILLUSTRATE 
TELEVISION PROGRESS 


GREAT improvement in the clarity 
and detail of images transmitted by 
television is vividly illustrated by the 
two pictures reproduced at the right. 
Che crude, blurred photograph is a re 
production of an image on the viewing 
television receiver devel 
8, while the 


screen oO! a 


oped about second illus 


tration was transmitted by the latest 
equipment in a 
apparatus produces an image 
the picture 
pared with the sixty 
images of early television sets. 


recent test broadcast 


Modern 


1 


having 441 lines to as com 


ind ninety-line 


double lines of cheering and _ shouting 
grooms, who waved flags, bunting, hats, 
and scarfs to simulate the actual condi- 
tions expected at the coronation festivities. 
Hundreds of horses were put through this 
preparatory routine. 
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IRONING MACHINE DRIES 
FLOOD-SOAKED MONEY 


To pry out thousands of dollars in 
soggy paper money that had been soaked 
when floods. hit Louisville, Ky., an official 
of a Federal Reserve Bank adopted the 
novel method shown in the photograph 
above. Obtaining an electric ironing ma- 
chine of the rotary type used in homes, 
he fed the damp bills through it to steam 
out the excess moisture. 


ANGLES ARE TRISECTED 
BY NEW DRAWING TOOL 


As A practical aid for designers, engi 
neers, and other technicians. a New York 
draftsman has devised a novel instrument 
for dividing angles into three equal se« 
tions. Four metal prongs, joined at one 
end, are hinged together by movable spac- 
ing bars. When the outside prongs are 


placed along the edges of an angle, the in 
side prongs serve as guides for the trisect- 
ing operation, as illustrated below. 


N 


Inner prongs are guides for dividing an angle 








An early television image, at left, contrasted with one transmitted by the latest 441-line equipment 
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AcTUAL pictures of the moon’s surface, 
made through giant astronomical tele- 
scopes and printed on large globes by a 
photographic process, are helping scien- 
tists and students to visualize the appear- 
ance of the earth’s satellite. In the novel 
process, which was devised by Dr. F. E. 
Wright, of the Carnegie Institution in 


SWITCH DISCONNECTS 
OVERLOADED MOTOR 


SMALL electric motors fitted with 
a new thermostatic switch are auto- 
matically shut off whenever a dan- 
gerous overload occurs. Excessive 
current flowing in the cir- 
cuit causes a built-in elec- 
tric heater to warm a 
helix-shaped thermostat 
which expands and opens 
the switch contacts. When 
the temperature drops to 
normal, the contacts close. 





CURES AILING HORSES 


AN eLectric blanket for treating in- 
jured horses is part of the equipment be- 
ing used by Russian veterinary experts at 
animal clinic just established in 
Moscow. In the photograph, the warming 
pad is shown strapped around an ailing 
farm horse’s injured shoulder joint. 


i large 
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MOON PICTURES PRINTED ON GLOBES 


R 


Washington, D. C., globes are 
coated with a light-sensitive 
emulsion and the photographs 
are projected upon them to pro- 
duce likenesses of lunar craters 
and other topographical fea- 


tures. Various globes represent 
the moon in different phases. 














Switch with cover re- 
moved to show thermo- 
Stat that breaks connec- 
tion to overheated motor 


ODD GASPROOF BABY CARRIAGE 
HAS BUILT-IN 


OXYGEN PUMP 






















“4 him 


Nurse demonstrating use of oxygen pump on gasproof “pram” 


To PROTECT infants in case of a wartime gas attack 
an English inventor has perfected the odd gasproot 
baby carriage shown in the photograph. Sealed across 
the top with an air-tight glass cover, the pram is 
equipped with a hand-operated pump to force oxy- 
gen into the interior, 


PLANE MAKES TRIP CHEAPER THAN CAR 


TO DEMONSTRATE the low fuel cost of a 
new airplane powered with an automobile 
motor, a test pilot recently made an air 
tour of New York State. When the gaso- 
line consumption was compared with that 
of an automobile equipped with the same 
type of motor, it was found that the plane 
had used ten gallons less than the car, al- 


though the same cities had been visited 
by both. The records disclosed that the 
plane had averaged sixteen air miles to a 
gallon of gasoline at an average speed oj 
ninety miles an hour. Only one quart of 
oil had to be added to the plane’s supply 
to keep up the crankcase level during thi 
750-mile trip. 





Plane pilot and car driver comparing fuel consumption after a novel test of economy of air travel 
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COVER DIMS LAMP BULB 


DURING AIR RAID 


Mape of a translucent blue glass 


| covers tor light bulbs have re 
ly been marketed in Switzerland 


for use during possible wartime ai 
aids Slipped over a lamp the glass 


shade dims the glare so that the 


light can be used for reading o1 
working, with little danger that it 
will he spotted by ene 1\ plane S 


Supplementary bulbs in street lamps 


be fitted with the blue dimmers 


lighted in place of the regular 
e bulbs in case of surprise a 


s by hostile aircraft. 


Novel ‘Locust Fence’ 


Clerk entering check totals 
on mammoth calculator 





Sliding glass cover over bulb to dim the light 


> 
OSes 


Deep pits like this trap thousands of the crop-destroying insect pests, 
which are brought to Government depots and killed by fire or chemicals 


BIG ADDING MACHINE AIDS BANK WORK 















Protects Crops 


of the jumping insects. 


Workmen erecting zinc barriers around fields to block swarms of locusts 


DVANCING swarms of crop-destroying locusts in Argen- 
tina are blocked by odd barriers made from sheets of zinc. 
The strips of metal are erected around the borders of plantations 
and large crop fields to a height sufficient to stem the advance 
Pits dug into the ground trap the lo- 
custs, which are then shoveled into bags, carted to Government 
depots, and destroyed by fire or chemicals. A small bounty is 
paid for each pound of the pests brought in for disposal. More 
than $2,000,000 worth of sheet zinc has been purchased recently 


for use in constructing the barriers. 


DESIGNED for use in 
banks, one of the larg- 
est adding machines 
ever constructed was 
placed on display at a 
recent exhibition. The 
giant totalizer is said to 
do the work of a super- 
human bank teller, since 
it will add individual 
check totals, sort the 
figures into as many as 
twenty-four groups, and 
total each group as well 
as the sums of all the 
groups combined. Elec- 


_tric motors drive the 


complicated mechanism 
of the device, which is 
expected to speed up 
the complicated book- 
keeping operations en- 
countered in banking. 
The mammoth adding 
machine is shown in use 
at the left. 
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BATTERY 


ELECTRIC DEVICE 
ON BALLOON 
FORECASTS FOG 


SoaRING aloft fastened to 
a captive balloon, a delicate 
instrument just perfected by 
the U.S. Weather Bureau aids 
in forecasting fog. If, in as- 
cending, the apparatus enters 
a warm laver of air of the 
kind tha,-~‘enerally precedes 
fog forn,ution, a small wire 
expands, closing an electrical 
contact. Tiny batteries then 
light a warning bulb, if it is 
night, or release a diminutive 
white parachute in the day 
time. The instrument, pic- 
tured at the I is expected 
to be of great value to air-line 
weather forecasters. 
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Un- Natural History GUS MAGER 
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To SEE what a good inventor old Mother Nature is, 








just look at some of the ingenious schemes she has worked 





out for broadcasting the seeds of plants—many of 





them anticipating modern human means of locomotion! 

















Many SEEDS TRAVEL GREAT DISTANCES AS STOWAWAYS ON THE FEATHERS AND FEET OF 
BIRDS, OR AS HITCH-HIKERS IN THE FUR OF ANIMALS. OFTEN THEY ARE EQUIPPED WITH 
SPECIAL HOOKS, AS ON THE BURDOCK ann BEGGAR-TICKS. For CLINGING f 
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4 
MAPLE “KEYS? 
CONTAINING THE 
SEEDS OF THE TREE, 
ARE TINY PROPELLERS 
THAT SPIN 
DOWNWARD THROUGH 
THE AIR, EXACTLY LIKE 
THE VANES OF 
AN AuToGiro / 















THEN, THERE'S THE TUMBLEWEED, 
ROLLING ACROSS COUNTRY IN THE WIND WITH 
THE SPEED OF A HIGH- POWERED CAR, TO 
CARRY. ITS SEEDS TOFAR-AWAY PLACES / 
























THe DANDELION, Like MANY OTHER 
PLANTS, SENDS SEEDS UP IN THE WIND LIKE 
BALLOONS, TO COME DOWN AGAIN LIKE 
MINIATURE PARACHUTES. ITS STEM STRETCHES 
TEAR ABOVE THE SURROUNDING GRASS TO GIVE 
i AERIAL TRAVELERS A GOOD TAKE-OFF / 





















































THe JEWELWEED 
IS THE ORIGINAL 

POPGUNS 0 
iT SHOOTS our 


ITS TINY SEEDS — 










Big COCONUT seep 
PODS SAIL THE SEVEN SEAS 
LIKE SHIPS, CARRIED BY 
OCEAN CURRENTS. 

THE CARGO OF SEEDS 









IS CAREFULLY STOWED AT THE 

IN AN AIR-FILLED HOLD SMONTEST Zz 

AND PROTECTED FROM TOUCH OF THE Zp 
LITTLE TRIGGER ~ “4 . 





THE ACTION OF 
SALT WATER BY 
THE FIBER cover / 





S 
AT THE ENDOF  “~Z 


THE CAPSULE / / ——aiie 























































Alfred Adler, 


Scientists 


film actor, selecting a 





TEST CONDUCTIVITY OF HOSE 





false mustache for 






MUSTACHE FILE SUPPLIES MOVIE STARS 


More than 1,000 
different kinds of 
false mustaches, 
ranging from the old- 
fashioned “handle- 
bar” type to the 
wispy lip shadows of 
more modern days, 
are attached to cards 
and kept on file in 
the costume depart- 
ment of a major film 
studio in Hollywood, 
Calif. Actors thus 
can be fitted with the 
correct type for any 
role they may have 


to play. Actor Al- 
fred Adler is here 
shown selecting a 


a new role mustache. 


Sige 


nining the distance from which firemen can safely play hoses on “‘live’’ wires 


By DIRE vc a hose at a “live” electric 
wire, fire ums were tested recently for 
electrical conductivity by C. S. Sprague 
and C. F. Harding, of the Engineering 
Experiment Station at Purdue University 





RUBBER TOOL REMOVES 
HEADLIGHT BULBS 


k ind sil 

I ind new 
M ol specially 
ot a short, hol 

p elo have 
thes nside SUI 
non-slip hold on 

y prrade d Che 
the photograph 
echt bulbs 


Lafayette, Ind. An electric meter between 
the nozzle and the ground measured the 
current carried by the water to determine 
the distance from which firemen can safe- 
ly play hoses on high-voltage power lines. 


nica 


Dogs can hear this 
whistle plainly, 
but it is almost in- 
audible to humans 





ODD “SILENT WHISTLE” 
HELPS TRAIN DOGS 


FOR TRAINING dogs without annoying 
neighbors, a novel whistle just marketed 
has an extremely high-frequency tone that 
is said to be easily detected by dogs but 
practically inaudible to the human ear. 
The tone of the silent air whistle can 
be changed by turning a_ thumbscrew 
built into one end. 


WOOD MADE FIREPROOF 


FIREPROOF “concrete lumber” is now be- 
ing used in the construction of small 
homes, factories, and mine shafts. Boards 
one inch thick are given a coating of 
firmly bonded cement, and in this form 
may be used for fireproof walls and roofs 


CAR HAS DESK, CUPBOARD, AND BAR 


WRITING DESK, food bin, beverage com- 
partment, and other conveniences are 
built into a special automobile just deliv- 
ered to Major Edward Bowes, radio im- 
presario. Compartments set into the back 
of the house glassware, china, 
cutlery, and beverage bottles. 


Iront seat 










. 


Major Bowes using the 
writing desk built in- 
to an arm rest in his 
luxurious automobile 


Left, compartments 
for glassware and bev- 
erage bottles in the 
back of the front seat 
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Ractnc along a wide- 
gauge track at 150 miles 
an hour, electrically driv- 
en streamline cars will 
launch giant transport 
planes, according to a 
plan proposed by Emil 
Doehler, of Buffalo, N. Y. 
Encircling the airport to 
provide take-off angles 
into any prevailing winds, 
the track is elevated 
above neighboring  ob- 
structions. On the flat rail 
car, the plane is sup- 
ported in flying position 
by an adjustable tail sup- 
port and a mechanically 
operated launching pivot 
mounted between the 
landing wheels. Climbing 
a ramp from a loading 
platform, the electric car 
accelerates to maximum 
speed and the plane pilot, 
guided by trackside sig- 
nal lights, trips a release 
lever to launch his craft 
into the air. The scheme 
is expected to overcome 


Bulletlike Rail Car Launches Giant Planes 


Plane in Launching Position ae Mane in Loading Position , | 











nh ; oe 





Oo i> 








LANDING 
RUNWAYS 


~- 
PLANE JUST 
AFTER N IN 
ELECTRIC ens 


RAIL CAR & A 
\ a" 


hae ~ 


present take-off hazards. Plan of proposed airport with encircling wide-gauge track from which fast rail cars will hurl huge planes into the air 





MAKES SAND PICTURES IN GLASS JARS 


MAKING pictures and designs by plac- 
ing brilliantly colored sand in glass jars 
is the odd hobby of John Adams, of Rose- 
ville, Calif. To make one of his pictures, 
Adams clamps a jar in a wire holder, places 
bits of sand inside with the aid of a long- 


NEW CAR WAX RESTORES 
COLOR TO FINISH 


Mabe in six different shades, a new 
type of automobile wax is said to re- 
store color to a faded automobile fin- 
ish. Applied in the usual manner, the 
wax leaves a glossy surface which 
contains pigments that blend with the 
original color of the car. The mate- 
rial also can be used as a cleaning 
agent for removing dirt, grime, and 
tar. In selecting the wax for his car, 
an owner chooses the one of the six 
shades that covers the general color 





OIL LAMP RUNS DYNAMO 
TO OPERATE RADIO 


A KEROSENE lamp provides electric cur- 
rent to run a radio receiver recently ex- 
hibited in Germany. The lamp heats water 
in the boiler of a small steam engine, which 
runs a dynamo to generate current for the 
tubes. The kerosene-powered set, seen be- 
low, was designed for use in isolated spots 
where electricity is not available. 


Some of the striking works of art created by John 
Adams, seen at left engaged in his unusual hobby 


” 
. 
. 


handled spoon to form the desired image 
upside down, and carefully tamps the 
grains with a stick. When the picture is 
completed, the jar is sealed with plaster 
of Paris and inverted on a base. Sand of 
twenty-seven different shades is used. 





A steam engine generates current for this radio 


TUBE CARRIES RADIUM 


Rapium “bombs” used for treating pa- 
tients in a hospital in London, England, 
are blown from the thick-walled storage 
safe to the treatment mechanism through 
pneumatic tubes, and returned in the same 
manner, to avoid exposing staff members 


group to w hich the car finish belongs. Motorist applying wax that contains coloring material to the dangerous radiations. 
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When Clifford Potts wants to show movies to his 
friends, a screen rises into place as shown at the 
left. Below, Potts is manipulating controls in a 
table drawer, while a picture slides down on the 
wall to uncover the concealed projection window 





Home Movie heater 
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moving picture ap- 
show con- 
long as an hour, to the ac- 
of music from a radio ot 
raph mechanically 
At the conclu- 
pressed the lights 
wly to full brilliance, the 
ears, and the wall picture 
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REMOTE CONTROL 


The projector on 
a special mount- 
ng that makes 
rethreading 
easy Note the 
synchronized 
phonograph be- 
neath the table 


Projectionmech- 
anismsandsound 
effects are con- 

lled from this 
drawer. Thehand 


is on the tu 


1 CEQUNDPROOF 


+ 


How the remote- 
controlled thea- 
ter is arranged. 
The projection 
booth is a closet 
soundproofed 
with old bedding 


The motor that raises and 
lowers the screen is hid- 
den hy window drapes and 
by the living-room table, 
as seen in this photograph 
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Latest [nventions 


FOR THE 


OUSEHOLD 


OVEN-HEAT CONTROL 


of a new type signals the 
housewife when the oven has 
reached the temperature de- 
sired, by means of a red in- 
dicator that appears in a 
window just above the dial 


BIN FOR VEGETABLES 


A feature of a new refrigerator 
is a humidified compartment for 
vegetables. It maintains a tem- 
perature around forty-five degrees 


CHERRY SEEDER. Turning the a 

Raneee OF the: mecninn See ee ae p C tee TOASTER HAS WARMING TRAY. Latecomers at the 

the right operates a thin steel fa * breakfast table find their toast piping hot when it is 

plunger and a synchronized turn- ‘ | ei placed on the warming tray of a new toaster. Attached to 

table to seed the cherries neatly : ' the top of the appliance, the tray has a turned-up edge 
F ee to catch melted butter, and is easily removed for washing 


CABINET CONCEALS BED 


A comfortable bed, complete with 
mattress, springs, pillow, and 
linen, is housed in the compact 
piece of furniture pictured at 
the right. The lower ‘‘drawer”’ is 
opened up to form the bed, while 
mattress and bedding come out of 
the upper compartment, as illus- 
trated in the photograph below 


NEW BONE RACK 
Inadditiontoclamp 
ing over the edge of 
the plate as a repos- 
itory for bones, this 
table accessory can 
be placed beside the 
plate to keep soiled 
silver off the cloth 


TIMES EGGS 
A timing device for 
boiled eggs is built 
into the handle of 
the rack illustrated 
at the left, which 
holds a half dozen 
eggs in boiling water 


57 





O THE housewife, cobwebs are 

just one more source Or annoy- 

but to the amateur micro 

scOpist they point the way to 

new and fascinating studies. For wher 
one finds the lacy webs, one also finds 


spiders whose activities as net builders 
are only less enthralling than the intricate 
structure of the creatures themselves 

We usually think of spiders as insects 
but if we look at one closely, we find that 
it has eight walking legs, whereas true in- 
sects invariably are six-legged. Therefore, 
to call an eight-legged spider an insect Is 
not strictly correct. Technically, a spidet 
is not an insect at all; it is an arachnid 


Along with the spiders, the class of 
arachnids includes the mites, ticks, king 
(horseshoe) crabs, and scorpions. Being 
the most common arachnids, howevet 
spiders usually are taken as examples of 















PREPARING SPECIMENS WITH 





nprisoned in test tubes (1), are anesthetized 
with a drop or two of ether, then fixed in a picric-al 
cohol solution (2). After fixing, the specimen may be 
Stained, if desired. The water and alcohol are removed 


with dioxan and calcium chloride (3), after which the 
n are ready for mounting on a slide in balsam (4) 


A common 
house’ spider, 
anesthetized 


DIOXAN 


ature $s 





the entire class. Among the characteristic 
features are the lack of antennae and of 
true jaws, the presence of a pair of pecul- 
iar tools and weapons called chelicere, 
and division of the body into two seg- 
ments, the abdomen or rear part, and the 
cephalothorax or anterior portion. 

You should have no trouble capturing a 
spider or two for specimen material. The 
hunt is not a dangerous one, provided you 
avoid the shiny, dark-brown Black Widow 
and the hairy tarantula, which are just 
about the most poisonous spiders known. 
Other spiders may bite, if you are careless, 
but their bites, although poisonous to in- 
sects and small animals, will not be danger- 
ous to you. A convenient way of captur- 
ing a spider after you have found it is to 
clap the open end of a test tube or bottle 
over it, and then carefully slide a putty- 
knife blade, flat steel rule, or other suita- 
ble instrument un- 
der the spider. 

After the spider 
is in the tube, it is 
easy to cork the 
mouth with a wad 
of cotton and then 
place a few drops 











Master 


Penetrating the Secrets of the World’s 
Most Famous Weavers With the Aid of Your 
Lenses and Easily Made Dissecting Tools 


By Morton C. Walling 


of ether or chloroform on the cotton. Turn 
the tube upside down, and soon the spider 
will be in dreamland. Then you can pick 
up your captive and drop it into alcohol 
or a fixing solution. Of course, you can 
drown the spider directly in alcohol (about 
seventy percent ethyl alcohol of the com- 
mon “rubbing” or denatured kind will do), 
without first anesthetizing it with ether, 
but it will be easier to handle when it is 
asleep. If you want to make a photograph 
of a spider so that it will appear lifelike, 
the ether treatment is recommended. If the 
subject shows signs of waking up before 
you are through, a drop of ether on its 
body will quiet it for a few more minutes. 

{xamine your captive under a hand lens 
or the lowest power of your microscope. 
You will find that the body is divided 
roughly into two halves. The cephalothor- 
ax, or fore part, serves as the point of at- 
tachment for the numerous appendages— 
no less than a round dozen of them, while 
the soft, often much larger, abdomen has 
an important set of appendages that can- 
not be seen without the aid of a lens. 

Clip a leg from one of your specimens, 
and lay it on a slide. At a magnification of 
100 to 300 diameters you can see its con- 


Clipping the leg from a spider's 
shed skin. After soaking in xy 
lol, the leg is mounted in balsam 
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YOUR MICROSCOPE 
REVEALS WONDERS OF SPIDERS 




























HOW SPIDERS SNARE 
AND POISON 
THEIR INSECT PREY 





Right, a perfect spider 
web. The radial strands 
are dry, but the spiral 
threads, above,carry beads 
of a sticky substance to 
trap insects. Upper left, 
the claws and teeth of a 
spider’s foot. They aid 
in clinging to webs. A 
close-up of a spider’s poi- 








struction clearly. The segments, you will 
note, are covered rather plentifully with 
hairs, many of them branched. These, 
students of spider life agree, are useful in 
helping the spider stay on its web without 
falling off. Were the hairs not present, it 
might have difficulty in getting a foothold 
on the slender, silken strands. Web-walk- 
ing is further aided by toothed claws at 
the end of each leg. There are two claws, 
sometimes three. Many specimens have a 
pair of large claws, each having fourtcen 
teeth, arranged like those in a comb, di- 
rectly behind the claw point, and between 
them a small, third claw, with only three 
teeth in its comb. These claws, like those 
on many insect legs, enable the spider to 
grip the surfaces on which it is walking, 
as well as to cling to its web. In addition 
to the claws, there frequently is a pad of 
hairs from which a sticky substance is se- 
creted. This equipment makes it possi- 
ble for the spider to walk on walls and 
ceilings. 

Directly ahead of the foremost pair of 
legs is a pair of leglike “pedipalpi,’ which 
some observers mistake for antenne. The 
bases of these appendages serve as make- 
shift jaws, and the male spiders use their 
pedipalpi as sexual organs. 

Finally you come to the sixth pair of ap- 
pendages, those nearest the front end of 
the spider. They are known as chelicere, 
and usually are made up of two sections 
—the bases or mandibles, which project 
downward somewhat like a snout, and the 
lower ends, which are the deadly claws or 
fangs. In the larger spiders, you can see 
the fangs with the aid of an ordinary hand 
lens. 

The fang is primarily a weapon of de- 
fense and a means of obtaining food. It is 
remarkably like the fang of a rattlesnake, 
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son fang is shown at left 


in that it is provided with poison equip- 
ment, and folds back when not in use. Be- 
hind the spider’s fangs, in the chelicere, 
are poison glands which manufacture a 
deadly fluid that is ejected at will through 
tiny holes near the fang tips. With this 
poison the spider kills flies and other in- 
sects it is going to devour, and stuns or 
kills its enemies. The poison is powerful 
enough te injure small animals and, in the 
case of such creatures as the Black Widow, 
to cause severe illness and perhaps death 
to human beings. 

The spider, not having any true jaws, 
uses its various other appendages for the 
purpose of crushing food. It does not eat 
its prey in bulk but, with the aid of the 
bases of the pedipalpi, and sometimes the 
bases of some of its legs, it crushes the 
body of its captive while it sucks the juices 
through its mouth. The stomach is de- 
signed so that it can be expanded like a 
rubber bulb, for 
drawing in the nu- 
tritive juices. 

On top of the 
spider’s head you 
will find its bead- 
like eyes, usually 
eight of them, clus- 
tered together. The 
exact pattern or ar- 
rangement of the 


GLASS SCALPELS 
FOR DISSECTING 


A spider, mounted in 
wax, being dissected 
with sharp scalpels 
made from small-di- 
ameter glass tubing 


















eyes varies a little with different species. 
On the underside of the spider’s abdo- 


men you can find four or five kinds of 
openings. The complicated tracheal piping 
of insects, which carries air to all parts of 
their bodies, is almost entirely lacking in 
the spider. Instead, there are, immediate- 
ly behind the slender waist connecting ab- 
domen and cephalothorax, a pair of slits 
which lead into special respiratory organs 
or “lung books.” These organs contain a 
number of shelflike structures through 
which blood flows, and against which air 
entering through the slits makes contact. 
In addition to these simple lungs, some 
spiders have a system of trachew or air 
tubes opening near the rear end of the ab- 
domen. 

The opening leading to the sexual or- 
gans is between the lung-book slits. It is 


protected by a special platelike device. The 
anus is at the ex- (Continued on page 111) 











































"fat tients CAMERA 


relief portrait of the subject. The height of 
By the relief depends upon the thickness of the 

” ag ge used. - : ba 
( After any rough edges are sandpapered down 
sAYLORD and the resulting model smoothed up with 
putty or modeling clay, as described later, the 
Jo HNSON relief can be cast in plaster, if desired, colored 
: or bronzed, and used as a wall or mantel 

decoration. 







































bad Having thus briefly summed up the method 

of “photo-sculpture,” we will proceed to the de- 

The first step in the novel art tailed directions necessary for securing the best 

process is represented by this results. These necessarily begin with the ap- 
photograph of the author, made are a he ‘ ad “pail tataten Of 
with a simple apparatus that paratus to be constructed lor obtaining the 
outlines the contours of the contour-lined photographs of the human sub- 
face and head in lights and jects whose portraits you wish to make in 


shadows. Below is a tracing 
from the picture, with the con 
tour lines all clearly marked 


low relief. 

The scale plan will make it easy for you to 
build the framework which carries the lamps 
and wire gratings for casting the shadows. But 
when you look at the sieve-wire netting speci- 
fied, you probably will wonder why the hori- 
zontal cross wires do not cast any contoured 
shadows on the face, when the vertical wires 
throw such distinct lines. 

The secret lies in the type of clear-bulb in- 
candescent lamp which is used on all three 
lamp arms. This is not an ordinary tungsten 
lamp with a spindle of several filaments run- 
ning lengthwise of the bulb. If it were, each 
a@eparate filament would cast a shadow and the 
résult would be only confusion. Our object is 
to make a single sharp shadow of each vertical 
wire, and wipe out the shadow of each horizon- 
tal wire in the grating. The ideal lamp to ac- 
complish this purpose would be the long, nar- 
row, cylindrical type of bulb which has a single 
filament running lengthwise, but this kind is, 
unfortunately, not obtainable in greate: 
strengths than forty watts, which is too weak 
for instantaneous photography. 

Accordingly, we have to use the “type PS” 
lamp used commonly for store-window illu- 
mination. It is obtainable in 150 and 200-watt 
strength, and has its single heavy filament bent 
into a circle. However, when this circle is 


ERE’S a fascinating | 
new hobby—model 
ing low-relief por 
traits of your rela 
tives and friends for decora 
tive wall plaques. Without 
any artistic training, you ca 
produce likenesses that woul 
do credit to a trained sculp 
tor. All that you need ts th 
simple apparatus illustrat 
inthe accompanying construc 


tion diagrams and an ordin 
camera 

To understand the method 
used in this process, imagin 
that you split an apple dow: 
the middle and sliced one ot 
the halves into thin disks of 













uniform thickness. The first section would turned edgewise, it gives the same results as 
be a small circle, litthke more than the curs a lamp with a straight filament. 
ing skin and some of the pulp. The second You can readily see that a single glowing 








ction would be a slightly larger disk, the filament, or its equivalent, can cast only a 









third still larger, and so on, It you traced 
the outli of the sections on cardboard 
and cut them out with scissors, you could 
glue the resulting cardboard disks one upon 
nother to make a rough, tlattened model 
of the apr When the projecting edges of 
the circles were sandpapered off, you would 







{ 1 tru mw-reliel portrait ot the trut 






To apy his process to a person’s head, 








miplish a s ir result by an- 






other method. The sim t way Is to pro 
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cast bv th vires, lollowin the contours 









of the ta nar, and neck, outline a series 







slices ol 








shadow-lin head is photo 






















graphed from the side, and the photograph 

is enlarged, the outlines of all these sections 

can b 1 off o1 rdboard t a : : : ; 

POH OM Ca ‘ d, cut out, and Here the various section outlines have been transferred from the tracing and cut out of card- 
pu nto an accurately proportione dd board. The pieces are being glued together to build up a low-relief image of the sitter 
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single, sharp shadow of a wire with which it is parallel, 
but will cast countless weak, practically invisible shadows 
of a wire to which it stands at right angles. This explains 
why the lamps in our apparatus must be set horizontally. 
This is done so that the circular filament, seen edgewise, 
will be parallel to the vertical wires of the sieve. 

The materials used in constructing the apparatus shown 
in the photographs and scale plan were dowel rods and 
plywood, but you can use anything you have at hand. 
However, you should take care that the wire-screen grat- 
ings are placed exactly parallel, with each wire in the 
two side gratings exactly opposite to its corresponding 
wire on the other side. These gratings are made of gal- 
vanized screening with a mesh measuring an eighth of an 
inch. A mesh larger than this gives too few sections; a 
smaller one, too many. 

These two parallel screens of mesh wire, for casting 
black vertical shadows, would be the only device you 
would ever need, provided that your subjects were all 
smooth-haired, blond people, or were wearing light- 
colored hats. But when your subject has dark hair, or 
wears a dark hat, you require an auxiliary screen which 
will cast lines that will be visible on the darker-hued 
surface. This requirement caused the writer a good deal 
of trouble. but finally was solved by a simple expedient 

Rows of holes were cut with a sixteenth-inch punch in 
a strip of black paper, and the strip was ™ 
placed over the top and upper sides of the appa- | 


ratus. A lamp with the edgewise filament parallel 9% @.A=%> px We 


to the rows of holes was then arranged to shine 
down upon this strip. Each hole therefore threw 
a “pin-hole iinage” of the edgewise filament upon 
the hair of the subject, and these images, join- 
ing up, formed a continuous, bright line which 
could be followed across a surface of hair that 
was not too irregular. 

Since it would be impractical to have the rows 
of holes the same distance apart as the wires of 
the sieve screen, they have been made three 
times as far apart, or three eighths of an inch. 
This causes no trouble, as extra lines are easily 
put in between, when tracing the sections to be 
cut out and piled up, as described. 

After the gratings (Continued on page 109) 











With all sec- 


sandpapering 2 


ee i BE a te 


The next step is to fill the 
angles with putty or model- 
ing clay to produce a smooth 
surface. In the photograph at 
the right, this is being done 
with a regular modeling tool 
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Apparatus set up for 
photographing con- 
tour lines. Wire mesh 
at sides casts parallel 
shadows, while perfo- 
rated top throws lines 
of light on darker 
portions of the head 
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Construction details of 
the photographing ap- 
paratus. While dowel 
rods and plywood were 
used in the outfit de- 
scribed, equally good 
results can be secured 
with any other material 
that may be available 


This is the finished 
plaque, mounted on its 
plywood base. It can be 
cast in plaster, with a 
wire loop for hanging, 
and painted or bronzed 
as desired. Duplicate 
casts make attractive 
and pleasing presents 
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SIMPLE TEST FOR OZONE. To prove that 
Oz 


»zone is formed by heat, blow the flame from 
a gas burner into a tumbler containing pa- 
per moistened with a starch-iodide solution 


By 
RAYMOND B. 
WAILES 


NE « the mos ivid memories 

ot your boyhood may be of a 

when a cut you hurry- 

gy to the medicine cabinet for 

the “peroxide” bottle. Perhaps you still can 
recall the “plop” as you withdrew the cork 
the bleached stump of the stopper’s inne) 
surface; and the bubbles that gushed from 
the cut as the liquid met ti ylood You 
recollect, too, that the container was al 
wavs of amber or brown glass. All of these 
little oddities follow trom the curious 
nature of hydrogen peroxide, the liquid in 








the bottle, which you can investigate in 
your home laboratory with interesting 
chemical experiments 

Hydrogen peroxide’s outstanding trait 
is its readiness to decompo into wate! 
and oxygen gas. An aiom o! oxygen gas 
which, combined with a molecule of wate 
forms the hydrogen peroxide molecule, is 





Even in weak 
When you 


bottle, you 


constantly trying to escap 






solutions, it succeeds quite well 
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the liquid, and this acco 















ping nots nat you he i 

The hydrogen peroxide that you can ob 
tal it any ig store W ill s ve nice ly 1Ol 
chemi t This is a th percent so 
lution, and is often calle en-volume 
peroxid meaning that o yart bv vol- 
i 0 ywen peroxi vield ten 
pa ts | me Of OXVY" vas 

To kee] commercial solution from 
decomposing spontaneously into water and 
OXVECI of act ( oT al organi 
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DECOMPOSING 


Heated with 


peroxide will break down and 


release 


an acid, it remains unchanged 


as litmus-paper strips will s] 


alkali would have the oppo- 


aiding the perox- 
ide to decompose To show 
this | haa a httle of the 
drug-store peroxide solution 
and a piece of blue litmus 
paper in each of three test 
tubes. Add a drop ol some 
acid to one tube, a bit of lye 
or other caustic to another 
and nothing to the remain- 
ing test tube. Set the test 
tubes in a beaker of boil- 
ing water. Soon you will 
notice bubbles of oxygen gas 
rising from the alkali-treated 
solution, which is marked by 
the litmus strip that remains 
blue, as the hydrogen perox- 
ide decomposes. After a 
time, the oxygen will bleach 
the litmus paper practically 
colorless. In neither of the 
other tubes is the hydrogen 
pe roxide aftected 

Drop the business end of 
a “magic” or “strikeless’ 
kitchen gas lighter into a 
beaker holding an ounce or 
so of peroxide Oxygen in- 
stantly streams from the lit- 


site effect 


PEROXIDE 


in alkali, hydrogen 


oxygen, but alone or with 








OXYGEN IS RELEASED 


tle black blob of spongy rare metal in the 
lighter. The “catalyst,” or active part of 
the lighter, promotes the spontaneous de- 
composition of the hydrogen peroxide, and 
the resulting gas will continue forming 
for hours. 

When you need a small quantity of oxy- 
gen gas for home experiments, you can 
make it neatly and conveniently from 
hydrogen peroxide. Simply place a warm 
solution of lye or another alkali in a gas 
generating flask such as the one described 
last month (P.S.M., May ’37, p. 68), and 
admit hydrogen peroxide drop by drop 
through a separatory funnel. You also can 
use manganese dioxide, bone black, or po- 
tassium permanganate crystals in the flask, 
instead of the alkali. 

Worth a place in any group of home- 
magic tricks is a pretty little experiment 
that youcan perform with hydrogen perox- 
ide. First, you exhibit a blank sheet of 
black paper. Then, dipping a paint brush 
in what appears to be water, you write 
upon the sheet. The writing magically 
appears in white letters. There is no wait- 
ing for the characters to “come up;” they 
appear at once. 

To prepare the paper, immerse a sheet 
of ordinary white 
semiglazed stock in 
a solution of lead 
acetate or lead ni 
trate. While the pa- 
per is still wet, hold 
it in a stream of hy- 
drogen sulphide gas, 
which you can make 


BY A CATALYST by allowing weak 
enaehee « Sink acid to react with 
en gas lighter of iron sulphide. This 


the Begg vol operation should be 
2 ir ‘ ak- . 

ee eee performed outdoors; 

er of hydrogen 

peroxide releases any amateur chem- 


ist familiar with the 
odor of hydrogen 
sulphide will under- 
stand why. The hy- 


oxygen. The ca- 
talytic agent in 
the lighter serves 
to promote the 
decomposition 





“Magic writing” appears when a brush dipped in hydrogen per- 


oxide 


is 


used 


on paper treated with lead acetate solution 





POPULAR MONTHLY 





SCIENCE 


Hxperiments | \ 


Show Amazing Properties 


0) 


dros 
cal 
whe 
very 
ordi 
The 
Oxi¢ 
pert 
S 
fror 
If 3 
spot 
or | 
\ 
ide | 
seve 
dio 
cub 
ding 
ceni 


- 





tity 
thes 
one 
how 


INNEF 
METAI 
EOIL 











f 


— — § 


J 


INNER 
METAL | 
EOIL 


with OXYGEN 


of Hydrogen Peroxide and Ozone 


drogen sulphide gas converts the chemi- 
cal on the paper into lead sulphide, and 
when the paper is dried it will be black or 
very dark gray. To write upon it, use an 
ordinary solution of hydrogen peroxide. 
The black lead sulphide on the paper is 
oxidized to white lead sulphate by the 
peroxide. 

Scorched spots often can be removed 
from white fabrics by a similar reaction. 
If you apply hydrogen peroxide to the 
spot, the charred fibers will be oxidized 
or bleached colorless. 

You can manufacture hydrogen perox- 
ide in your own laboratory by adding about 
seventy-five cubic centimeters of barium 
dioxide to an ice-packed flask holding 200 
cubic centimeters of cold water. (An or- 
dinary drinking glass holds about 240 cubic 
centimeters.) After several hours you will 
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MAKING OZONE in quan- 
tity is easy with either of 
these two arrangements. The 
one below is used to show 
how turpentine acts on ozone 
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have a preparation known 
as hydrated barium dioxide. 
Now add enough strong 


the solution to give a red 
color to a piece of litmus 
paper immersed in it. As 
more of the barium dioxide 
dissolves and makes the 
solution alkaline again, add 
more acid, shaking the flask 
each time, until you have 
used, in all, about twenty 
cubic centimeters of phos- 
phoric acid. During this en- 
tire operation the liquid in 
the flask must be kept cold 
—that is, at a temperature 
of about ten degrees centi- 
grade, or fifty degrees 
Fahrenheit. 

Allow the whole mixture 
to settle and pour off the 
clear upper liquid, which 
contains hydrogen peroxide 
and some barium compound in solution. 
Filter the clear liquid, and then add dilute 
sulphuric acid to it, to precipitate the 
soluble barium compound. Let the pre- 
cipitate settle. Add a little more of the 
weak sulphuric acid. If more white pre- 
cipitate forms, not all of the barium 
compound has been removed. Let the 
precipitate settle again, and add more 
acid, repeating the process until no further 
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OZONE IN SPARKS 
That electric sparks 
generate ozone can be 
shown by holding a 


(sirupy) phosphoric acid to test paper near the 
= brushes of a 






motor 


precipitate occurs. Then add five or ten 
grams of starch to the liquid, shake it, 
and filter it. 

The filtrate will be a strong solution of 
hydrogen peroxide. It can be substituted 
for drug-store peroxide in the tests just 
described. Better not try to keep it, how- 
ever; peroxide of this strength. even with 
a preservative like acetanilide, might blow 
apart a tightly stoppered bottle. 

A good chemical test for the presence 
of hydrogen peroxide can be made by dip- 
ping a strip of filter paper or ordinary 
white paper into a solution of potassium 
dichromate, which has been made acid 
with a drop or two of strong sulphuric 
acid to every ten cubic centimeters of so- 
lution. If the yellowed paper, while still 
wet, is touched with a solution containing 
hydrogen peroxide, it will turn blue. 

Hydrogen peroxide is not the only sub- 
stance that yields oxygen when it decom- 
poses. Another is the peculiar gas called 
ozone. Two oxygen atoms make a mole- 
cule of ordinary oxygen gas: three oxygen 
atoms, a molecule of ozone. Thus you 
might consider them simply as two varie 
ties of the same substance. But ozone ex- 
hibits interesting properties that ordinary 
oxygen, into which it readily turns, does 
not share. 

Many people mistakenly believe that 
the air at the seashore owes its bracing, 
tingling aroma to ozone. Actually, it gets 
its peculiar tang from the decomposition 
of marine life. If you want to find out 
what ozone really smells like, you can do 
so right at home. All you need is some 
electrical appliance that uses a brush-type 
motor, such as a vacuum cleaner, electric 
fan, or electric mixer. Loosen one of the 
brushes so that the motor sparks brilliant 
ly while it is running, and you can easily 
detect the odor of ozone, sometimes as 
far as several (Continued on page 125) 
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Shows How Big Guns Are 


fire can be demonstrated with a rub- 


Novel lests of Nature’s Laws 


faucet, as the stream of watet 


i giant shell 


1 when the nozzle has an elevation ot 
actual gunfire, however, the angle ot 
lower because of air resistance 
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Tests will show that maxi- 


Breathing on Glass Shows Up 
Invisible “Mystery Writing” 


HerE is a mystifying stunt to show your friends. 
Write on a window glass with a piece of lead or solder, 
using medium pressure. No marks will be seen, and 
you may even rub the window with a cloth to show 
that nothing remains. However, if you breathe on the 





glass, the writing will appear in the mist with surprising 
clearness. It disappears as the moisture evaporates, but 
remove the 


returns if you breathe on it again. To 


“mystery writing,” use cleaning powder. 


RUBBER 
BAND 





follow sa 





Weights Demonstrate Physical Paradox 


UNDER certain conditions, the pull of two weights is no greater 
than that of one. Allow a weight to stretch a rubber band by 
means of a cord passing over a pulley, as shown at the left of 
the photograph. Then attach an equal weight to the other end of 
the rubber band. Although both weights now will be pulling on 
the band, it will stretch no more than before. The reason is 
that one weight merely replaces the finger to hold the other. 





Frictional Electricity 
Lights Neon Bulb 
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Simple Experiment Illustrates 
Principle of Telescope 
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Pendulum Measures 
Gravity Variations 


How a pendulum can be used 
the 


to measure variations in 
pull of gravity is shown by 
simple experiment illus 
trated at the left. First, time 
the tree pendulum for a num- 
ver of swings. Then attach a 
rubber band to the weight and 
hold it so as to make a slight 
tension. The rate of oscilla- 
tion is increased, just as it 
would be if the pull of grav 
itv vecame greate! 












THE working of a telescope can be explained 
with the apparatus pictured below. The inverted 
image of a cardboard arrow attached to a light 
bulb is thrown on a piece of waxed paper by an 
“objective” lens and is magnified by an “eye- 
piece” lens which turns it right side up again 
In a real telescope, however, there is no screen 
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SIX NEW HELPS FOR 


Radio Builders 


Vibrationproof Desk Houses Short-W ave Set 


To PROVIDE the best in tone and 
quality, a radio desk manufactured 
to house a commercial short-wave 
receiver is acoustically designed 
to eliminate bothersome vibra- 
tions. Heavy shatterproof glass, 


set in special sponge-rubber mount- 


All-Purpose Meter Has Twelve Separate Scales 


page te I 


Specially constructed desk for a commercial receiver 


Tiny Microphone 


Is Streamline 


enough to 
hand, 


SMALL 
held in the 


be 
and 
weighing only a pound 
and a half, a new dyna- 
mic microphone now on 


Fittep with a rotating drum in- 
dicator and a convenient selector 
switch, an all-purpose meter now 


the market is designed to 
fill the needs of the radio 
amateur. Low in cost, 
the streamline unit re- 
quires no power supply 
and is not affected by 
weather conditions. It 
can be used efficiently 


available eliminates the problem of 
reading a complicated multiple scale 


ings, is used in the doors at the top of the 
cabinet to prevent rattling. The speaker 
compartment is completely lined with in- 
sulating material to eliminate any pos- 
sibility of “booming” or “rumbling”; 
while the heavy wooden parts are assem- 
bled with tongue-and-groove joints. 


The rotating drum indicator 
above enables this  instru- 
ment to be used as an ohm- 
meter, ammeter, or voltmeter 
as desired scale is selected 


when the unit is to be 

used for making various 

types -of measurements. 

Adjusting the selector 

knob turns the drum to 
the desired scale and automatically switch- 
es in the proper circuit to transform the 
meter into an ohmmeter, an ammeter, or 
a voltmeter, as the case may be. As many 
as twelve separate scales can be used. 


Voltage Dividers Are Easily Set 


A dynamic micro- 
phone for amateurs 


‘ - 

Plug-In Resistors Fit 

. ’ ’ 

Ordinary Tube Socket 

By USING new-type plug-in resistors, 
radio experimenters can easily construct 
test circuits and Wheatstone bridges. Con- 
sisting of wire-wound forms in four- 
prong bases, the units are plugged into 
tube sockets to connect them into the 
circuit. Odd resistance values are ob- 
tained by changes in wiring the sockets. 


the amplifier. 


New-type resistors a- 
daptable for many uses 
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as far as 1,000 feet from 


Movable arms on resistance wind- 
voltages wanted 


ing are set for 


FEED-THROUGH and stand-off insulators 
have an annoying habit of cracking when 
the mounting screws are turned up too 
tight. This trouble can be prevented by 
padding the base of the insulator with a 
cork washer trimmed to shape from a 
thin slice cut from a large bottle stopper. 
The washers will not only prevent initial 
breakage, but will pro- 
tect the insulators from 
strains due to expansion 
and contraction. 


How washers are 
made from slices 
cut off large-size 
bottle corks 


RESEMBLING large rheostats, volt- 
age dividers of a new design can be 
adjusted quickly to give the desired 
voltages. Particularly suited to ex- 
perimental _work and set building, 
the variable units consist of a wire 
resistance and three movable arms, 
each of which covers one third of the 
winding. They are easily mounted 
on a panel or a baseboard and can be 
obtained in a wide variety of sizes 
with resistances ranging from 5,000 
to 200,000 ohms. 





This tiny portable can be slipped into a pocket 


By H. M. GREGORY 


ESIGNED especially for the set 
builder who wants a really com- 
pact receiver, this three-tube 
portable outfit is so small that it 
can be easily carried in your coat pocket. 
Complete with its built-in battery supply, 
the tiny midget is little larger than a box 
of kitchen matches; yet it provides clear 
earphone reception on the entire broad- 
cast band 
The circuit, simplicity itself, is the 
result of several years of experimenting 
to obtain the irreducible minimum in size 
ind weight without sacrificing efficiency. 
Through careful selection of the parts, it 
provides excellent sensitivity, selectivity, 
volume, and tone—and, last but not least, 
it is easy on hatteries 


Before going fur*her, however, it will be 








best to describe the one development 
which has made the extreme compactness 
of this set possible—the tiny tubes. These 
are of English make, but can be purchased 
easily in this country. There is nothing re- 
sembling them in the catalogues of Amer- 
ican tube manufacturers. The so-called 
“acorn” tubes are small, but they are de- 
signed for an entirely different purpose, 
and one “‘acorn” tube uses over three times 
the filament power required by all three 
of the tubes in this portable set. 

In spite of their size, however, the tiny 
units are quite similar in electrical charac- 
teristics to some of the standard American 
battery-type tubes. The type XSG, for in- 
stance, is quite like the 32, the XL is simi- 
lar to the 30, and the XY is very much 
like the 1F4. 

All other components in the circuit also 
were chosen for their compactness and 
ease of mounting. For the variable tuning 
condenser (Cs), another product of Eng- 
lish manufacture is used. The midget con- 
denser is of the composition-dielectric 
type. That is, instead of having 
the plates carefully positioned, 





A COMPACT RECEIVER 


One of the wee English-made 
tubes is shown above in com- 
parison with an _ ordinary 
tube. Right, the set with a 
side removed and, below, in 
use. Batteries are inside 










SS lomemade Pocket 


with air as the insulating medium, they are 
insulated by thin fiber sheets. This type of 
construction makes it possible to cram a 
large capacity into a relatively small space. 
These also can be obtained from most 
large radio parts supply companies. 

The condensers, as purchased, have a 
capacity of about 250 micromicrofarads. 
As this is rather low for our standard coil 
ranges, one rotor plate and one stator 
plate from another condenser of the same 
type should be added to the unit for best 
results. This will raise the capacity suffi- 
ciently to cover a much larger portion of 
the broadcast band. Of course, the con- 
denser can be used as it comes, but then 
it will cover only about two-thirds of the 
band. 

The tuning coil (L: 
new iron-core type. It must be removed 
from its shield can, all leads detached 
from the terminal plate, and about half of 
the turns on the primary coil (Lz) re- 
moved. This winding is used as the tick- 
ler in the receiver circuit and is wound 


and L:) is of the 
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Radio 


with fine wire. The secondary (L:) is 
wound with multistrand wire, and should 
not be altered. For compactness, the form 
on which the coils are wound should be 
cut off to within one eighth inch of the 
lower end of the tickler winding. The 
complete coil can be fastened to the side 
of the cabinet with a single wood screw. 

Because of the low power needed, one 
portable forty-five-volt “B” unit and a 
single flash-light cell serve as the complete 
battery supply. The forty-five-volt “B” 
battery can be connected into the circuit 
by flexible leads, while the “A” battery 
slides into place, contact being made au- 
tomatically by spring clips built into each 
end of the battery compartment, as shown 
in one of the photographs. 

Although the tubes are designed to work 
on a two-volt filament voltage, they will 
operate with little loss in efficiency on the 
single one and one-half-volt cell. By using 
only a single cell, the battery life is great- 
ly increased, since at one and one half 
volts the total current drain of the three 
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CABINET 234"DEEP 
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USES MIDGET 
TUBES AND PARTS 


tubes is only 150 milliamperes, instead of 
the 240 milliamperes required if the tubes 
are run at rated voltage. 

Although almost any material could be 
used for the case, I found that pressed 
composition wood sheeting was both dur- 
able and easy to work. The ends are one 
quarter inch thick, while the sides are of 
one-eighth-inch stock. When all pieces 
have been cut to size, fasten the two small- 
er sides permanently to the ends. Each 
corner can be held in place by two one- 
quarter-inch, flat-head, brass screws. The 
holes for these must be carefully made in 
the end pieces to avoid splitting. Clamp 
the piece at the edge, where the hole is to 
be made, with a small “C” clamp, or grip 
the stock in a vise. Make the hole with a 
drill a few sizes smaller than the screw, 
and then run the screws in. This will form 
a neat thread. When all holes are thus 
prepared, smear the edges well with ce- 
ment, and fasten the four pieces together. 
Allow at least two hours for drying. 

Since the large sides must be removable, 
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HERE IS REAL 
The complete outfit can be held in one hand, 
as shown. The lightweight battery supply is 


they are not glued in, but are held by two 
screws at each end; the screw holes being 
made as described above. 

In mounting the various parts, take your 
time and use the accompanying photo- 
graphs to guide you. The XSG and XY tube 
sockets are mounted on a 4 by % by 3- 
inch piece of wood, which is glued in place. 
The XL socket mounts on brackets which 
fasten to one of the large sides. To save 
space the sockets should be filed down to 
a width of three quarters of an inch. 

When all parts have been fitted and all 
holes have been drilled, the parts should 
be removed and the cabinet assembled for 
the final outside finish. The surface and 
edges should be carefully smoothed with 
fine sandpaper. Before this is done, how- 
ever, it is a good idea to cover the screw 
holes with a filling of glue and fine wood 
dust. The edges of the cabinet should be 
rounded slightly for better appearance 
After a thorough sanding, apply a coat of 
clear lacquer and allow it to dry. Sand this 
coat with very fine paper and lacquer 
again. 

Allow the second coat to dry thorough- 
ly. Then after a sanding with fine paper, 
rub it well with powdered pumice on a 
wet cloth. Finally, wash off the pumic: 
dry, and apply several well-rubbed coats 
of ordinary automobile wax. The result 
will be a beautiful dull gloss, a finish which 
is very tough and wear-resistant. 

When the cabinet is completely fin- 
ished, the final assembly and wiring can 
be started. As shown in the diagram, an 
electrolytic condenser (Cs) is connected 
from the positive “B” lead to ground 
This connection would not be necessary if 
the “B” battery would always remain new 
and fresh. When the battery gets old, 
however, its internal resistance increases 
and, although the voltage may be high 
enough to oper- (Continued on page 120 


RADIO PORTABILITY 


in the illustration at extreme left. 


Diagram below gives details of the circuit 
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Gus turned a valve 
on the tester and, 
as the pressure in- 
side the case went 
up, Nolan saw the 
heavy, red spark on 
the points of the 
spark plug fadetoa 
thin, bluish line 











Gus 


Lives some 





p-to-Date Lenition ‘lests 


a OM NOLAN scratched 


he end of his long, thin 
nose with a grimy linger 
as he glared witheringly at the motor ol 
his new sedan 
‘You're a fine-looking job, old girl 
he grumbled disgustedly but when it 


comes to running, you’re almost as rotten 
as that crate I got stuck with back in 1924 
Every time I get you on a stiff hill, you 
go temperamental on me and stutter and 
skip like nobody’s business! I wish |] 
could find out what is the matter with 
your innards.” 

The elderly motorist walked around to 
the other side of the car and eyed each 
part of the motor that was visible trom 
that point 

The trouble can’t be in your fuel sys 


tem,” he reasoned There’s not a speck 
of dirt or water in that carburetor. And 
your ignition system seems perfect—I've 
tested the spark plugs, there’s an almighty 


uicy spark, and your contact points ar 
only a little burned 


Guess I'd better test those plugs again 
he muttered Maybe I missed one the 
last time 

After starting the motor and letting it 
idle a moment or two until it settled down 
to steady running, he fished a wooden 
handled screw driver out of his tool kit 
ind pressed the blade against each cylin 
der in turn, in such a position that the 


ade was a little 
less than a quarter of an inch from th 
plug connection. From each plug a snappy 
blue spark flecked with red crackled reg 
ularly to the steel shaft. Each time this 
happened, the smooth running of the 


shaft of the screw-driver bl 


motor was broken by a slight jerk As 
near as Nolan could judge the effect was 
the same for each cylindet 

Every one as right as rain,” he 
grumbled, as he tossed the screw driver 
back into the tool kit. “‘Guess Ill take 
you down to Gus. Maybe you've got 
some queer disease that'll stump him, too.” 

Nolan backed the sedan out into the 
street and, a few minutes later, pulled up 
in front of the Model Garage. Gus Wilson, 
half owner and the mechanic of the estab- 
lishment, put down the padded hammer he 
was using to repair a fender. 

Howdy, Tom,” he greeted the new- 
comet Trouble with the new bus?” 

She’s got something mighty mysterious 
the matter with her,’ Nolan replied, de- 
tailing the symptoms and the tests he had 
made. ‘And I'll bet it’s something that’ll 
fool you, too o 

That wouldn’t be any wonder,” laughed 
Gus The man isn’t born yet who can’t 
be fooled about car troubles Motor 
misses under load, does it? Most likely 
the trouble’s in the spark plugs, so we'll 
start there 

But didn’t you hear me say I'd just 
tested them?” Nolan protested indignant- 
ly Don't you think 1 know how to test 
spark plugs 

You did, back in the dark ages of 
automobile Tom,” Gus grinned, as he 
removed the spark-plug wires and fished 
out the proper socket wrench. “But that 
old screw-driver test only tells you whether 
the plugs are badly fouled or not, and 
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cars nowadays don’t foul plugs much until 
they get old and start to pump oil. 

“The only test that shows anything 
about spark plugs now,” Gus continued, as 
he removed the last plug and started into 
the garage with Nolan following him, “is 
to see how they spark under compression 
All the modern cars have such high com- 
pression, compared to the old-timers, 
that the plugs are up against a tougher job 
than they used to have.” 

Gus cleaned all traces of carbon from 
each of the plugs and then screwed three 
of them into sockets in the front of a 
heavy iron case on the work bench. 

“Now look through that little glass 
window and you can see the spark re- 
flected in the mirror at the back of the 
case,” he directed. 

Leading into the metal case was a copper 
pipe on which was mounted a valve and a 
pressure gauge. Gus attached a wire to 
one of the plugs, and pressed a button. 
A steady spark appeared between the 
points as seen through the window. It 
was heavy, and quite red in color. Then 
he turned the valve slightly. As the pres- 
sure inside the case went up, the spark 
faded to a thin, blue-white line, although it 
held steady without a miss all the way up 
to a 100-pound pressurt 

“That’s the way they should act,”’ Gus 
commented, as he switched the wire to 
another plug. This, too, passed the test, 
but the third missed badly at 100 pounds 

“There’s a bad one, sure enough,” ex- 
claimed Gus. “Did you notice how the 
spark started to miss as the pressure 
went up? It’s hardly sparking at all at 
100 pounds; (Continued on page 121) 
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The transformer has a normal rating of 2,500 watts 


ERE is an inexpensive homemade 

arc welder that can be plugged 

into any ordinary alternating- 

current circuit as easily as an 
electric iron. Its adaptability to a wide 
range of jobs makes it equally suitable for 
the home workshop or a commercial repair 
shop, and it will perform as satisfactorily 
as commercial welders costing several 
times as much. 

Allowing for variations in the price of 
the materials in different sections of the 
country, the cost should not exceed fifteen 
dollars. If salvaged materials such as 
bolts, angle iron, and screws are available, 
making it necessary to purchase only the 
wire and the transformer laminations, the 
cost may be reduced about a dollar and 

half. 

For alternating-current arc welding, 
either a straight transformer or an auto- 
transformer is used. Although somewhat 
cheaper to build, the autotransformer may 
give the operator a disagreeable, if not 
dangerous, shock unless he takes the pre- 
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alternating-current circuit. 


By 
KENDALL 
FORD 


caution of connecting it to the 
line in a certain way. This is 
particularly true when the sup- 
ply-line voltage is 220 volts. 
The transformer to be described 
is of the straight transformer 
type, that is, one having a sepa- 
rate primary and_ secondary 
winding, which eliminates any 
possibility that the operator 
will receive a shock. 

Briefly, the principle of arc 
welding is og: upon the fact 
that when the electrode is brought into 
contact with the article to he welded and 
then drawn a short distance away, the arc 
formed between the point of contact and 
the electrode will cause the temperature 
of the immediate area to rise to about 
6,500 degrees F. This tremendous heat 
causes a pool of molten metal to form, 
which, when cooled, joins the parts in a 
firm, sound union. 

Two types of electrodes may be used in 
arc welding, each of which has its own 
applications. The metal type supplies the 
metal for the weld, whereas the carbon 







Welding with an entirely homemade outfit that can be plugged into any ordinary 
The mask and rod holder will be described later 


type merely forms the arc to which weld- 
ing rods must be fed. 

The transformer to be described has a 
normal rating of 2,500 watts and an over- 
load rating of approximately 4,000 watts 
for short periods of time. Approximately 
50 lb. of No. 26 gauge transformer iron 
will be required for the core. This may 
usually be obtained from the salvage yard 
of the local power company. If transfor- 
mer iron is not available, stovepipe iron, 
available at tin shops, may be substituted. 
Approximately 45 sq. ft. will be required. 

Since the size of the sheets of iron avail- 
able in either case will not cut up evenly, 
allowance for waste will have to be added 
to the amounts mentioned. In case stove- 
pipe iron is used, it is advisable to coat 
each separate piece with thin shellac and 
allow it to dry before using. 

Cut the iron to the sizes shown in Fig, 1 
and provide enough of each size to make 
two stacks, each 5 in. high when pressed 
closely together. Divide the longer core 
pieces, or laminations, into two equal 
stacks, and form into core sections as 
shown in Fig. 2. A temporary form may 
be made by driving nails into a board. The 
end nails should be the length plus the 
width of a lamination apart, or 11 in. 
When half of the longer laminations have 
been alternately stacked, press them to- 
gether and wrap the strips of friction tape 
around the section. 

Remove the laminations from the form 


In this age of steel, welding takes its place with gluing as one of the 


most common and universally useful operations. If you work with metal, 
you should have welding facilities. It doesn't matter whether you merely 
do occasional repair jobs or wish to build something as elaborate as the 


all-welded trailer described last month (P.S.M., May ‘37, p. 86). 


Fortu- 


nately, you can make most of the equipment you need, and Mr. Ford will 
tell you just how to do it in a series of articles, of which this is the first. 
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Core laminations 
are pressed firmly 
together in a vise 
and taped an inch 
at a time. Below: 
Wrapping the coil 
form withcardboard 
strip before winding 





carefully and place them in a vise with 
about 1 in. of the solid portion ol the sec- 
tion extending beyond the jaws of the vise. 
Tape the solid portion of the core by mov- 
ing the whole section outward from the 
vise about 1 in. at a time. Take the taped 
section from the vise and wrap it with an 
additional layer of friction tape. Repeat 
the operations with the remaining long 
laminations, and coat each section with 
shellac. Before the shellac dries, cover the 
taped portion of each section with a laye1 
of regular insulating cloth or tape. 

The windings consist of two primary 
coils and four secondary coils, all wound 
with No. 10 D.C.C. (double cotton-cov- 
ered) wire, of which approximately 36 lb. 
will be required. It will be noted in 
Fig. 4 that each group of windings is con- 
nected in parallel, which permits using 
wire of a size that can be easily wound 
and makes possible a more efficient ar- 
rangement of the coils on the core. If 
single coils were used, the primary wind- 
ing would have to be No. r and the 
secondary No. 4, both of which would be 
extremely difficult to wind. With the 
primary divided into two sections, the 
transformer may be used either on 110 
volts or 220 volts simply by changing a 
connection at the terminal strip. 

A winding form for winding the primary 
and secondary coils is shown in Fig, 3 
Since the primary coils are just twice as 
wide as the secondary coils, the wood cen- 
ter of the winding form is in two sections 
so that one of them may be used when 
winding the secondary coils. 

Place a piece of small size wire or strong 
string in each slot in the center of the 
winding form to serve as bindings for the 
completed winding. Wrap the center sec- 
tion of the form with several layers of 
thin cardboard and insert about 10 in. of 
the No. 10 wire through the hole provided 
in the side of the winding form to serve 
as a coil lead. Place a short piece of pipe 
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in a vise, insert the shaft of the winding 
form into the pipe, and proceed with the 
winding of the coil. 

The turns should be placed on evenly 
with enough strain to make the wire fol- 
low the square outline of the winding 
form. If the winding is put on loosely, it 
will tend to assume a circular shape and 
take up more space than it should. The 
coils may be wound either to the right or 
to the left, but in either case they should 
all be wound in the same direction. Two 
coils of 210 turns each will be required for 
the primary, and four coils of 140 turns 
each for the secondary windings. 

As each winding is completed, bring the 
ends of the tie wires or strings together 
over the coil, take the winding form apart, 
and remove the coil from the form. Tape 
the coils, in and out through the center, 

with cotton or linen tape. 

Leave the cardboard in 
/ the center of the coil in 
place, but remove the tie 
wires as the taping pro- 
ceeds around the coil. 


How the winding form is 
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used in 
preparing one of the primary coils 
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SECONDARY TERMINALS 





Since the insulation on the ends of the 
coils is apt to become frayed during the 
assembling of the transformer, it is ad- 
visable to place short pieces of cotton 
sleeving, such as armature winders use, 
over the leads of each coil. Give each 
taped coil a coating of insulating varnish 
or shellac, and allow it to dry. 

Set the completed core sections on end 
and insert one half of the total number of 
short core laminations in such a way as to 
join the two sections together. These 
laminations are placed alternately, similar 
to the longer ones, as indicated in Fig. 2. 

The coils are placed as shown in Fig. 5 so 
that those on one leg of the core will have 
their windings running in an opposite di- 
rection to those on the other leg of the 
core. It is advisable to mark the coils with 
an arrow to indicate the direction of the 
end lead of each to facilitate connecting 
the coils to their terminal strips. When 
the coils are in position, the remaining 
core laminations may be placed between 
the core sections. 

(To Be CoNTINUED) 
















i Left: Secondary coil 
} before taping. Above: 
. Coils are coated with 
insulating varnish after 
the tape is wound on. 
Below: The drawings 
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ECAUSE of its unusual 

hinged construction, the 

play pen illustrated can be 
quickly converted into a rack for 
drying the baby’s clothes, and it 
folds flat when not in use. 

The materials: 4 pce. wood 34 
by 1% by 48 in.; 4 pe. 34 by 1 
by 46 in.; and 48 dowels 5g in. 
in diameter and 20 in. long. 


BABY’S PLAY PEN FOLDS 


INTO A DRYING RACK 


The pen is sturdily built for use indoors or 
out. It also acts as a rack for drying the 
baby’s clothes when set up as shown at left 





5p, DIA DOWELS 


How the pen is assembled 
and a detail of the catches 


Hardware: 8 strap hinges for corners; 4 _ the rails opposite the hinges, then saw the 
strap hinges for the center of the shorter _ rails in two at the hinges. 


sides; 4 pc. strap steel 3 by 1 by 


for making fasteners as shown, 


1/16 in. The pen may be left unpainted, or if 


this is not desired, a good grade of lacquer 


After you have assembled the four sides, _ is the safest finish, as the baby, while teeth- 
fasten them together with strap hinges at ing, is likely to chew off paint or enamel 
the corners, top and bottom. Place hinges _ in places, 
on the outside of the top and bottom rails When used as a drying rack, it is un- 


opposite the center lines of the 


shorter usually efficient if placed over a hot air 


sides. Attach the fasteners to the inside of register.— JOHN H. Mort 


CLAMP AIDS WHEN DRILLING IN LATHE 


A CURATE drilling in the lathe 
is easier if the drill vise is 
held centrally on the drill pad 
with a simple little clamp made 
as shown. The clamp is sawed 
from a piece of ™%-in. cold- 
rolled steel. One end is drilled, 
tapped, and fitted with a thumb- 
screw; and two pins or lugs 
of steel or brass are set in the 
underside to fit over the back 
of the drill pad and prevent the 
vise from falling once it has 
been properly placed to center 


the work.—W.W. 








Made as shown at 
left, the clamp 
holds the drill 
vise centrally on 
the drill pad. 
The two lugs are 
tapered to. suit 
the taper of the 
back of the drill 
pad and make it 
impossible for 
the work to slip 


















OUR TESTED BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. SEE PAGE 98. 










PERFORATED SHELL USED 
AS FOUNTAIN BASIN 


LarGE abalone shells with their ring of 
small holes near the edge make attractivi 
basins for garden fountains. They can be 
obtained at many curio stores. Select a 
large one and set in concrete on a rock 
pedestal, as in the drawing. Bent spikes 
serve as reénforcement and hold the shell 
securely. For the concrete, use clean, dry 
sand and Portland cement in the ratio of 
five to one, mixed dry; then add water. 

The fountain shown above was built by 
Harold Hahn, of Pasadena, Calif. 


STANDARD 


BENT SPIKES HOOKED SILL 
OVER SHELL AND a“ COCK 


EMGEDDED IN CONCRETE 


wt 





























Shell and pipe are embedded in the rockwork 


ALUMINUM PLANT LABELS 


DURABLE plant markers may be made 
by cutting strips of thin aluminum into 
miniature pennants about 1!4 in. wide 
and 334 in, long. These are fastened with 
two rivets each to tiny flagpoles of cop- 
per, brass, or galvanized-iron, 14 in. wide 
and 12 in. long, pointed at the lower end 
so they can be thrust into the earth. Rub 
the aluminum to a satin finish with fine 
steel wool, and write the names on with 
waterproof ink or pencil.—H. R. WALLIN. 









































































A Graceful Canterbury 
to Hold Magazines 


[ ESIGNED in the graceful style of an 
century Canterbury, this 


eighteenth 
small piece of furniture is worthy of the best 


il 


efforts of any craftsman. Either walnut or 
mahogany, the favorite cabinet woods of that 


period, should be used 

It is advisable to make a full-size layout 
of at least half the front elevation, showing 
the curved bars, latticework, and corner post 


Dimensions not shown on the drawing may 
1 ? 


be found in the list of materials on pag 
After the corner posts have been turned 
a cradle should be made to hold them whil 
the reeding is done on the lathe, drill press 
or shaper. The cradle illustrated was de 
igned for use with work of varying lengths; 


it may, of course, be greatly simplified, 11 


made for this one job only, by eliminating thx 
sliding tailblock and setting the dead cente1 
directly in the rea end crosspiece The disk 


for this job is graduated in twelve equal di 
visions, one for each cut. When used on the 
drill press and shaper, the cradle is guided by 
Strips o1 blocks clamped to the table 

The toy edge ot the cross and sid bars and 


handle may also be reeded, which will en 
hance the appearance of the finished piece 
This work may be done against a collar in 
the shaper or drill press, or better yet, against 


urnit 
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Section A-A 


Here are the complete 
lrawings, as well as 
plans for a reeding or 
futing cradle. The pho- 
tographs below show 
how reeding is done on 
the shaper, lathe, and 
drill press; also how 
the trial assembly is 
made to test the joints 
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Section B-B 
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&*% STEEL PLATE RIDING IN SLOT 4 CLAMP BOLT HOLES 
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Z-CLAMP TO PREVENT ROTATING 


4%, SLOT IN EACH SIDE sy 
' j 
j / / *% STEELS 
Cradle for Holding Tutned Work * ao ny 











(WHILE REEDING OR FLUTING) 


a convex guide cut to the 
same radius as the work. 

Each side should be first as- 
sembled as a unit. In order 
not to confuse the drawings 
by including too auch detail, 
not all of the dowel joints 
have been indicated. They 
are used, however, at the ends 
of all the bars and stretchers 
where needed. The slats and 
latticework may all be insert- 
ed after the rest of the assem- 
bling is completed. They are 
bradded at the upper end and 
locked in the grooves at the 
lower end by spacers glued in 
plac e 

The drawer is made up to 
fit the opening in the frame 
after it has been glued up 
The guides marked 18 are put 
in place last. The knobs on 
the drawer should be of simple 
design. Rubberx-wheeled, ball- 
bearing casters should be used 
on the feet.—D. A. Price. 
(The list of materials appears 

on page 102) 
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CCASIONALLY an extremely simple 

piece of furniture wins favor over 
much more elaborate designs. Such is the 
case with this attractive butler’s table. 

It may be made in two styles, both suit- 
able to modern furniture arrangements. 
If built as shown with a removable tray, 
it may be tucked in a corner, out of the 
way, when not in use. If, on the other 
hand, the top is permanently attached, it 
may be used as an occasional table or as a 
convenient magazine bench. 

Although hardwood is preferable, al- 
most any material at hand may be used. 
The bottom of the tray should be of %- 
in. plywood as it is usually subjected to 
considerable abuse. If a permanent top is 
desired on the table, it, too, may be of 
plywood. 

Construct the table first with simple 
butt joints. Divergent saw-edge corru- 
gated box fasteners, ¥2-in. No. 5, may be 
used instead of glue for assembling the 
individual pieces. The fasteners should, 
of course, be driven into the inside sur- 
faces. Although not intended for use in 
making furniture, they provide a quick 
method of obtaining a strong joint. 

A box for silverware is attached to the 
two cross members. A cigar box may be 
used if the wrappings are removed and 
the inside is smoothly sandpapered. If a 
permanent top is fastened to the table, 
the cigar box may be converted into a 
drawer by providing two small rails. 

Enamel the table black, and while it is 
drying, construct the coffee tray. The 
sides are 3g-in, square, and the two handles 
are made as shown and screwed to the 
bottom. The plywood bottom and the 
handles may be stained any shade desired 
or painted a contrasting color. The sides 
should be enameled black. Two jar rub- 
bers are fastened to the underside. 






Two of the four 


raised panels 
are of knotty 
pine. Right: 


Jig to aid in 
cutting mortises 


WHITE pine is used for this distinc- 

tive paneled wastebasket. The four 
frames are mortised and tenoned together, 
and have grooves cut on their inside edges 
to hold the panels. The joints are pinned 
with hardwood pegs after being glued. 
The upper rails of the frames are 134 in. 
wide, the lower rails 2 in. wide, the stiles 
in two of the frames 134 in. wide, and in 
the other two frames, only 1% in. wide. 
A simple jig may be made as shown to 
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Cost Little for Marerials 


Butler’s Table Built in Simplest Way 


Small half-round strips of wood (1% in. 
wide) are finished in a light color and 
fastened with brads to the sides of the 
tray, to the legs, and to the cross brace 
of the table—Grorce B. HaArRAN. 


PLAIN BUTT JOINTS ARE USED 


The piece is made as shown in the drawings 
below, with plain butt joints. Corrugated 
fasteners, driven from the inside where they 
are inconspicuous, hold the individual pieces 
together. A cigar box serves for the silver- 
ware container and is reached by lifting up 
the tray. Narrow moldings are applied after 
the enamel is dry as indicated at right below 


























eyo 
> 
= paaS F 
¥ -——— — — 4 | 
’ ! ' 

i j 
| y ss ee ee Lee i | 
- ' ' } 

i ! | 
| a ' ' : 
! il i t = 
| \ | ' 

> 4 yy 
| ’ ' | 
| L—------—--- ed 1 i | 
, 3 _— 
1 a ee i | 
" f I i i 
! ! i ' 































j t 
= —— 
Pry # 
2 . 2 | 
= poh ss 17 ~ - | 
BOx 


@ 
HALF-ROUND —~ ; 
A WOOD STRIPS 


4 \ ry 
a" WIDE 


la 
































= =a =. 











cut the mortises at 
the proper angle. 
When the frames 
have been properly 
fitted, cut out the %- 
in. thick panels. Set 
the circular saw to 
cut 4 in. deep and 
cut grooves 1'4 in. 
from each edge to 


form the flat surface 
of the panel. Next, 
adjust the saw to cut 





the ‘4-in. tongues 


along each edge of the 
The bevels on the panels must be 


panel, 
cut with chisels by hand. 

The lower edges of the frames may be 
cut to the proper angle by tilting the table 


or the arbor of the circular saw. Glue the 
frames to each other and peg them. Dress 
the joints, then make the floor and screw 
it to the bottom edges of the frames. The 
edges of the floor are molded on a shaper, 
if available. Make the feet, mitering the 
ends before the brackets are cut. Screw 


Attractive Paneled Wastebasket Made of White Pine 


the feet to the floor, glue the mitered 
] 


joints, and drive a small brad into each 
GOTTSHALL., 


one.—FRANKLIN H. 











The sides are alike except that the stiles 
on two are % in. narrower than on the others 
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Honey Extractor 
BUILT AT LOW COST 


HE five-frame, hand-driven honey ex- 

tractor illustrated above was made al- 
most entirely from salvaged material. It 
runs so easily and is so efficient that a 
child can operate it, and the capacity is 
Jarge enough for a small apiary. 


For the container, a 50-gal. steel oil 
drum was used, the top being cut off. The 
cage or reel for holding the frames was 
made from four standard queen excluders, 
1612 by 2 with which all apiarists 
are famili These were bent into a ch 
cular shay then wired together, With 
8 in. of overlapping, these give a reel 
58 in. in imference. 

A galvanized wire dish drain was wired 
securely to the bottom of the reel. Thi 
comb pockets were made of wire, hinged 
at the top and bottom of one side, en- 
abling a quick reverse. A steel band 1 in 
wide and n. thick, taken from an old 


wagon, un entirely around the reel 
at top and bottom to brace it. Another 
strip of the steel band was run from the 
top of one side, then under the bottom 
of the reel and up to the top of the oppo- 
site side, extending 3 in. above the reel, 
where it was finally bent across the top, 
to make the cross arm. Bolts were used 
to hold the bands of steel in place. 

The gears were taken from a discarded 
ice-cream freezer of 3-gal. capacity. They 
were fastened with screws to a 2 by 3-in 
which extgnds across the top 


wood n | 


of the « The “two by three” clamps 
to a 2-in. wide steel band that circles the 
top of the n, and can easily be removed 
whenever necessary. 

A 10-in. bolt. extending from the cen 
ter of the gears and fastened to the cross 
rm, pern the reel to spin almost with- 
out effort. The crank was salvaged from 


1 worn-ou othes wringer. Any similat 


type will di 


All the hanism of the extractor is 
above th | and out of the honey, which 
is drained through a faucet at the bot 
tom of tl n. It is a simple yet sturdy 
machi |! removes the honey from thi 
irames without any injury to the combs 
Consid ime and money are saved by 
its u -\MARyoRIE CooK 


MATEUR gardeners find 

a lath house helpful in 
raising seedlings and tender 
plants that are not yet sturdy 
enough to resist continuous 
sunlight. 

There is no trick in build- 
ing a lath house; in fact, an 
efficient one may consist 
simply of a _ rectangular 
frame with slats over it. 
With very little extra effort, 
a more sightly structure can 
be erected. It may be stained 
for a weathered effect, with 
perhaps a bit of bright coloi 
on door and panel. The long 
dimension of the house 
should run from east to west, the side 
slats be placed vertically, and the roof 
slats laid north to south, so the sunlight 
and shade will alternate regularly. 

Rough lumber can be used for the fram- 
ing. Set the sills on concrete blocks or 
flat stones. The gracefully curved roof 
line is obtained with band-sawed rafters 
of 1-in. material, made in pairs and joined 
in the middle as shown. Battens of pine 
or, if available, redwood are nailed over 
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With its graceful roof line, this slat house is attractive as well as inexpensive and practical 
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Saves Lender Plants 
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Gardeners find a slat- 
covered structure of this 
type a great aid because 
it protects plants from 
sun, wind, and light frost 


these, spaced their own width apart. Bat- 
tens are also nailed vertically on the sides. 
On all four sides is a “skirt” of rough 
lumber, lapped as illustrated. Benches can 
be arranged inside as desired. In this case 
they are arranged along the walls, though 
some gardeners prefer to have a single 
large table in the middle. 

An added convenience is a water-tight 
wooden tray made of matched or calked 
lumber. In this potted seedlings are placed 

in about an inch of water 
so that the moisture seeps 
up from the bottom. As 
soon as the top soil in the 
La pot appears moist, the wa- 

‘ ter in the tray is drained 
off. As there will be a good 
deal of excess water on the 
floor, it should be filled 
with $ or 6 in. of cinders 
or gravel. 

Various simple designs 


EI 
Til 
| Lhe ; e 
ee for your lath house can be 


ee: easily worked out so that 
s+ sthe structure will have the 
—* general charming outline 
, Lumace, Of the old-fashioned type 


cD of formal summer house 
often seen in well-kept 
gardens.—Hr SIBLEY. 


UPPER SHELF 
FOR SMALL 
POTS 


‘AND TOOLS” 
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RAFTERS, BAND-SAWED FROM 1" MATERIAL 
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By Charles A. 


N THE fascinating study of the 
weather, the best way to keep track 


of barometer fluctuations is with a 
barograph, or recording barometer. 


This instrument traces an ink line on a 
ruled sheet of paper, which is changed 
weekly. 

Barographs are costly, but with reason- 
able care one can be built at home. While 
it will not perhaps be as accurate as a 
delicate laboratory instrument, it will 


serve the purpose of an amateur meteorol- 
ogist quite well. 


UPRIGHT _ 
SHAFT. 


a 





TWO POSTS REMOVED-MOUNTED ON BAR 


MADE FROM 


Recording Barometer 


COMMON ANEROID TYPE 


Laird 


First obtain an ane- 
roid barometer and a 
small eight-day clock. 


The barometer used in 
the model illustrated was 
bought in a second-hand 
store for a dollar, and 
the clock, taken from an 
old auto, cost only twenty- 
five cents, although it ran 
well when cleaned. 

Cylinder. Thin brass 
on upright shaft. It rests 
on a small wheel fastened 
to hour-hand shaft of 
clock. The wheel must 
be of a diameter to make the cylinder 
turn once in seven days—or a ratio of 
fourteen to one, since the hour shaft turns 
twice every twenty-four hours. Mount 
cylinder and clock as shown. 

Barometer. Remove two posts (B and 
C) and pointed screws from back plate; 
also remove hand and bearing. Mount 
the posts on a brass strip 1g by 14 by 234 
in. Solder this to an upright shaft le by 
4 by 134 in., the lower end of which is 
bent 90 deg. and bolted to the base. The 


COUNTERWEIGHT SOLDER 


©) 















after the changes. The com- 
plete assembly, the pen arm, 
and the chart are given below 





HAN — THIN 
How the barometer appears \ METAL 
when modified. The drawings ai _7 LINK 
at right show it before and 4 
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A small, inexpensive aneroid barometer is altered to move the 
long pen arm, and the cylinder is driven by an eight-day clock 


round shaft originally held between the 
pointed screws is cut in two and length- 
ened to 2'% in. by soldering the ends in 


pieces of '-in. outside diameter brass 
tubing. Mount the lengthened shaft as 
shown. 

The small thumbscrew A _ projecting 
from one end of this shaft is used to 
change the length of a small lever and 


vary its leverage. This small lever is con- 
nected by a link of thin metal with a long 
lever, which extends from the steel spring 
on the metal vacuum box. 

On the other end of the shaft solder a 
strip of brass D, one end of which holds 
the pen arm and the other end supports 
a counterweight. A very small movement 
of the vacuum box will then produce a 
relatively large movement of the pen arm. 
Regulate so a change of 1 in. in baromet- 
ric pressure moves the pen arm 1 in. at 
its outer end, 

Chart. Rule with horizontal lines 1 in. 
apart, and divide into tenths by lighter 
lines. Draw curved lines shown for 
is well to 
a number (Continued on page 124) 


as 


every six or twelve hours. It 
make 

















Above: The cylin- 
der and clock. At 
Jeft: Turning the 
small thumbscrew 
used to regulate the 
pen-arm movement 
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Comfortable Rustic Chair 


MADE OF WILLOW BRANCHES 


By ' 
Elisabeth Frost Miner 






EAUTY, comfort, and outdoor dura- 
bility distinguish the design of this 
rustic chair. The back and arms are 
supple willow reeds; the seat is made ot 
flat-sided branches. For twenty years Joe 
Pak, of Riner, Va., has used a garden chair 
of this type—a demonstration of its dura- 
bility. 

Branches pruned from willow trees and 
saplings will furnish the material (see list 
at end of article). It is advisable to peel 
aap , ’ Not only is this chair unusually graceful, 
Framework. Nail three 14-in. crossbars but back and arms are somewhat springy 
to back legs, spaced from bottom 6, 14, 
and 23 in. Join front legs with one 14-in. 
crossbar 6 in. from bottom, and another at 
























































































least 24 in, long across top ends, extend- | 0 
ing equally on each side. Nail C and D 
(about 6 in. long) between the front cross- Y 
bars as shown. 
Connect front and back leg frames with . 
two 14-in. long crossbars on each side, WILLOW 2 
spaced like front crossbars. Brace frame- REEDS ey 
work with six 17-in. long pieces as indi- %4 «66 








cated in the bracing diagram. Fasten a 












































; ; a; 
24'4-in. cross bar marked A across and in FRONT Fe t—K1 
back of the front legs about 3% in. above ee 9 

> ’ ° ° ™ . . ! x + 
B, and also nail it to C and D. Nail split —- <1 co ry 
logs on to torm seat 

gy } ! Seat. — CROSSBAR po 

Arm Soak willow for about twenty- gi) —41 a 
four hours. Nail to side of back legs in How the six pe al —— are —. UL FRONT LEGS 

. , > (some parts of the trame being omitted for Rel 2 «14° 

< SS1O! / ) meu ) ee ds 

uccession Continued on pag 103) clearness) and, at right, the general plan 











Fi BENCH STOVE HAS CHANGEABLE BURNERS 


> A 
\ j 44, 

; en: bee Vy 4 A UNIVERSAL shop gas stove with inter- with furnace cement. A stove bolt is placed 
{ \AN 4 y changeable burners for various heating in the side of the nipple and, as illustrated 
if \ bi // jobs at the workbench can be made from a_ in one of the photos, fits into a slot in the 

| burner from an old gas stove and a few pipe — base to keep the nipple from turning. 
fittings. The general utility burner (see page 


Only the valve and the bell end of the burner 103) is made from a %-in. pipe cap with 
are used. The burner itself is cut off about 3 in. a slot cut in each side, the ends of the slots 
from the bell end. Three legs, made from pieces being about % in. apart. The grate is 
of 4 by !s-in. strap iron, are fastened to the made of two pieces of heavy wire, one of 
bell. The gas valve is held by a strap that is | which is passed through holes drilled in the 
fastened to the bell and to one leg as shown. _ side of the cap, (Continued on page 103) 

In order that the various burners 
may be attached to the base, a 3¢- enone ae 
in. pipe nipple with a ™%-in. bush- . : 
ing on one end is ground down so 
it will fit in the end of the burne: 
and is cemented to the base 



























base 








The homemade bench gas 


with 






a speci 





iron 





ering 














A burner for heating rods. 
The guard is a single piece 
of wire that passes through 
the pipe at the closed end 







When the parts are assembled, the stove bolt shown 
above fits into a slot in the base of the burner. Left: A 
slotted pipe-tee burner with a rectangular wire grate 
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ITH the increase of oil burn- 
ers, gas-fired furnaces, and air 
conditioning equipment, the 
; basements of many homes are 
being remodeled. New houses are like- 
wise being planned so that the cellar areas 
vill become playrooms, laundries, or home 
workshops. The cement floor therefore 
becomes a real problem from both the 
maintenance and the decorative points of 
view. 

Floors that have been laid directly on 
the dirt and constantly remain damp will 
require special preparation, and even those 
floors which are dry will need several 
treatments previous to being painted. A 
floor made with insufficient cement will 
be inclined to wear easily and dust freely 
at the surface, and for this reason must 
be given a wash application of a com- 
mercial hardener in order to tighten up 
the surface. 

A sound, hard floor, free of cracks, may 
be so new that it will contain enough free 
alkali to render painting useless. When 
concrete changes from a wet aggregate to 
solid rock, free lime is produced. This 
will quickly react with the oil in floor 
enamel, change the oil to a soap, and in 
the presence of moisture, as from a floor 
mop, will soon disintegrate and spoil the 
entire job of painting. Hence it is ad- 
visable either to treat all new floors with 
a commercial hardener or to apply with 
a broom a neutralizing solution made by 
dissolving 3 lb. zinc sulphate in 1 gal. hot 
water. This is a most necessary treatment 
and should not be neglected in spite of 
any desire to save work or money. The 
solution reacts with all free lime avail- 
able and tends to seal the surface of the 
concrete with a mixture of gypsum (cal- 
cium sulphate) and zine hydroxide (hy- 
drated oxide of zinc), both of which can 
be and are used as paint pigments. 

For practical reasons it is best to do 
this work if possible when the furnace is 
in operation and the cellar area is as dry 
as it can be made. Leave the windows 
open a bit to allow fast circulation of air. 
Since dampness on concrete will prevent 
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sulphate to neutralizeanewcement patch 


ow to Paint Concrete Floors 


good adhesion of sub- By 
sequent paint materials, 
allow a floor treated 
with zinc sulphate to 
dry three days with 
heat and then test with 
a rubber floor mat or 
large piece of linoleum, 
laid face down. If, aft- 
er three days more, no 
moisture or condensa- 
tion is to be seen be- 
neath the mat immedi- 
ately it is lifted from 


the floor, the surface 
is safe to paint. If this 
test shows free mois- 
ture in the concrete, 
give more time and 
change the test loca- 
tion. 


One of the best first- 
coat materials in use 
today is an aluminum 
primer made by adding 
2 lb. of varnish grade 
aluminum powder to 1 
gal. inside, quick-drying 
spar varnish. If the 
aluminum powder is 
furnished in the dry form, wet it with 
enough pure turpentine to form a paste 
and then stir into the varnish. This will 
produce a much better mix than is pos- 
sible otherwise. Some paint manufac- 
turers are offering a prepared paste in a 
double-compartment can ready to be add- 
ed to the varnish in the bottom section. 
This is a convenient form in which to buy 
the materials. Do not use linseed oil with 
the aluminum powder in place of the var- 
nish, as this would result in a soft, spongy 
film of little or no dura- 
bility. 

Apply the mixed varnish 


: : FLOOR 
primer with a 4- or 6-in. | oe 
wall brush and be extreme- | pout up 
ly careful to brush it out WITH 


| NEW CEMENT 


thoroughly. Let dry a | 
week or until very hard, | tye so.ution 
> f ’ a ‘ . |} OR ALCOHOL 
‘ OO! 
then follow with a floo | AND GASOLINE 
DURABILITY IS INSURED ONLY | TRISODIUM 
BY PROPER PREPARATION eee 
Old floors (see table at right) usually | COMMERCIAL 
need to be scrubbed with a trisodium- | HARDENER 
phosphate solution as shown at the left. erie: 
Below: Applying a brush coat of zinc | ZINC 
| SULPHATE 


DRYING 
PERIOD 
ALUMINUM 
PRIMER 
DRYING 
| PERIOD 
[- 
| FIRST EN 
AMEL COAT 


DRYING 
PERIOD 
SECOND EN 
AMEL COAT 


SEVEN-DAY 
DRYING 
PERIOD 





RALPH G. 
WARING 








enamel made for cement and of whatever 
color is required. The enamel should be 
given at least a week to harden complete- 
ly, regardless of whether it is a four-hour 
type or not. 

Where floors are old, dirty, greasy, or 
cracked, all cracks must be cut out with 
a mason’s chisel and sledge, then brushed 
out, wet with water, and pointed up with 





a mixture of 1 (Continued on page 106) 
OLD, soFT, | 
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* USE IF NOT HARDENED 
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telescopic 





Turning a crank raises 
upper section f Jj 





Schneider's trailer, and 


rear lid is lifted 


a porch root as at the 


FTER the chassis has been con- 
structed amateur traile1 
builder is confronted with the 
problem of how to assemble the 

body. Many valuable ideas for this part 


of the work were submitted in our recent 
trailer contest, the winners of which were 
announced in last article (se 
PS MI May ; p. o ) 

Teli bing 7 Johannes Schnei- 
der wo ynd prize design for a 
telescoping trailer. One advantage is that 
it is no higher than the towing car, and 
this ‘results In minimum wind resistance 
and low center of gravity Another is 
that it « ro anywhet automobile 
goes. whi is a great help when search- 
Ing denst ly wooded sections for an ideal 
camping sit When parked, the upper 
part of the trailer is raised to give as 
much as 7 tt. of headroor 

Exact details cannot ) yiven because 
they will vary with every trailer, but the 
trailer consists essentially of an uppel 
and a lower part, each being a solid-built 
unit. The upper section is raised and 


lowered by means of fou i-In. steel 
cables, which are simultaneously wound 


or unwound on two drums turned by a 
crank on the rear end. The drums are 2 
in. In diameter with three or four threads 
per inch cut in for winding the cable 
without overlapping. There should be sev- 
eral more threads than equired to lift 
the upper half into positior 

The drums are bored to fit the outsid 
of a seamles in. pipe, which serves as 
th shaft The shaft is attached to the 
undersi the tran tbers, and ball 
bearings ed for s ind pulleys to 
reduce friction. A turnbuckle for each 
cable provides for adjust nt \ strong 
ratchet ; pawl a ittached to the 
shat 

[wo guides hold the upper part of the 
trailer position as shown. Sponge rub 
ber strips placed as indicated keep the 
trailer dustprooft and drattproot It takes 
( I only 2 nut » change the 
trall g t parked 
posit oO | if so that it 





SARTRE Oe LET Ce as 


serves as a porch root as shown above. 

Packing-case Side Walls. Packing cases, 
obtainable for little or nothing from any 
electric-refrigerator agency, form the side 
walls of a trailer built by Thomas P. Han- 
ford, winner of third prize. These cases 
are usually made of 3/16-in. plywood, and 
each side has a complete frame of 1 by 
2-in. wood, the overall dimensions being 
about 36 by 65 in 

After the work on the chassis and floor- 
ing is completed, the packing-case sec- 
tions are stood on end around the edges 
of the floor as shown on the facing page 
and fixed to the floor with corner iron 
Strips of .025-in. cold-rolled steel 
3 in. wide are used on the outside to fas- 
ten the sections together vertically. At the 
corners of the trailer, the strips are bent 
lengthwise to the proper 
angle. All are fastened 


braces 






with screws. A strip of FOR = 
1%, by 1'%4-in. wood ; pms 
around the top stiffens rae 
the whole assembly t 
The customary roof SPONGE RUBBER 

bows, when placed on 

placed TURNBUCKLE 
top of the 65-in. high 
sides, give ample head- STOP AND 4 

od SHOWN IN 
room. The bows are al- REST RAN, 


so attached with corner OOF IN 


irons. Additional 1 by 
2-in. framing is used to 
outline the windows. 
Large pieces of corru- 
gated cardboard line 
the interior, although 
when painted they are 
not easily re¢ ognized as 
such 

Observation Plat- 
form. Designed by Har- 





R' ROOF IN 
LOWERED POSITION RAISED POSITION 


Prize-winning suggestions include a 


design . . . paching-case 


walls ... paper-pulp insulation .. . 


observation platform ... canoe carrier 


tion as used in the trailer or 
of thin flooring with 1-in. cleats 
nailed lengthwise. Small bumpers 
can be obtained from a junk yard 
or made by cutting a _ regula: 
bumper in half. They are fastened 
to the rear end of the sliding 
platform as shown, and the bot- 
tom iron of the railing is bolted 
» directly to the bumper brackets 
» The railings are built from 1-in 

outside diameter conduit pipes 

which are welded between two 

2 by %-in. flat iron pieces bent s¢ 

that they go around the corners 
and fit inside the bumpers. Holes ar 
drilled and tapped in the top irons di- 
rectly above the end pipes to take 14-in 
bolts, holding the wooden knobs in plac: 

The channels for the platform to slid 
upon are made from oak as shown. Th 
spacing piece should be slightly thicke: 
than the floor. 

Then pieces of 1 by !4-in. flat iron 2 
ft. long, with ends rounded, are used fo 
the telescopic side rails. They are fas- 
tened together with rivets, and the botton 
of each end piece is slotted to slide uj 
and down. Two heavy screen-door hooks 
hold the section in place while traveling 

The four uprights holding the canvas 
are bolted to the inside of two rods in 
each railing, and another pipe 6 ft. long 
is welded across. Short pieces of iron 
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old E stewart this 
prize-winning observa- 
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tion platform takes but 
a few minutes to set 
up after the trailer is 
parked. The floor, which 
is 6 ft. wide and ex- 
tends 5 ft.. is built 





Not Drawn to Scale 


A PAWL AND 
RATCHET ——— 


SHOWING GUIDES AND {( SQUARED 
1 
CABLE ARRANGEMENT FOR CRANK 


Diagrams showing how the mechanism of the telescoping trailer 


of the same construc is arranged. The four cables are wound on two threaded drums 
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of Your LRAILER 


Car 


welded to the ends hold the 1-in. wooden 
roller. There is a small iron crank at one 
end to wind up the canvas, and a peg is 
inserted to keep it from unwinding. Any 
lightweight awning cloth can be used. It 
is held to the trailer by a hardwood strip 
fastened with screws. 

A folding leg is needed on each side of 
the platform, and a step may be added in 
the center. 

Back Door for Canoe. Norbert O. 
Bloedorn won a prize for his idea of build- 
ing a door in the back of his trailer so 
that a canoe or small boat may be car- 
ried inside. A suggested arrangement is 
given in one of the drawings. 

Insulation for a Metal Wall. Sheet 
metal is an ideal covering for many trail- 
ers since it is easily mounted, wears well, 
is strong yet inexpensive, and takes an 
excellent enamel finish. There are two 
objections—its lack of insulating effect and 
its tendency to rattle—but these points 




















ON SIDE-WALL DETAIL 


Plywood packing cases were used to 
keep down the cost of this roomy 
trailer. The wall construction is 
shown above, along with an interior 
view; the exterior appears at right 


Trailer constructed by Norbert O 
Bloedorn with a door in the rear 


so a canoe or boat may be carried REAR 
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FOLDING 
LEG HALF BUMPERS 


Observation platform with sliding floor, telescoping side rails, and an awning that winds up 























CANOE 





















































Side and plan view of Bloedorn’s trailer, 
showing interior arranged to carry a canoe 


were overcome by F. E. Snider, who won 
a prize with his method of insulation. 
Make a paste from scrap paper such as 
cheap pulp magazines (not the slick, non- 
porous type) or newspapers. Tear them 
into small bits and soak in enough wate: 
to moisten them. If too much water is 
added, press it out. Let the mass soak for 
several days; then 
J r bring nearly to the 
boiling point and 


SHEET METAL 
-— 


i“ [if EXTERIOR add 2 or 3 oz. of 
i powdered glue for 
iM INSULATING each gallon of pulp. 


PLASTER Plaster this pulp 
on, working from 


AIR the bottom up 
aC SPACE 

















aT) About %-in. thick 

1 ave is usually satisfac- 

iy 4 PLYWOOD tory. Allow to dry 
a slowly in the shade. 

tt If the trailer is to 

H —o be used in a very 

i] ~ phe damp climate, 

= ay, spray the pulp with 
= if a waterproofing 
—= __- FLOOR paint. One gallon 








Paper pulp applied to 
walls as an insulation 


of paste will cover 
about 61% sq. ft., 
4 in, thick. 

(To BE ConcLupDeED) 


CROSS SECTION OF 
TRAILER WALL 
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AMAZING NEW 


Flight Bow 


PULLS INSTEAD OF PUSHES 























































ten pounds. The arr 


SING what I term a “double- 
action” bow and a “‘front-wheel- 
drive” arrow of entirely new 
design, Orville Littleton and I 
have obtained almost incredible results in 
a series of flight-shot experiments. Here 












Hill shoots 160 yards with this miniature bow, the pull of which is only 
vs go inside the barrel and are pulled by the string 






By 
HOWARD 
HILL 


THE ARROW 


springs and a few other parts are added. 

I am convinced that the new equipment 
also offers something better for target 
shooting as well as flight shooting; how- 
ever that remains to be worked out. 

The Bow. Use lemonwood stave 1 in. 
thick, 134 in. wide, 4 ft. long. (Experi- 
enced workers may use yew or osage 
orange.) Smooth the back. 
Draw center line as in Fig. 1. 
Leave 3-in. section in center 
the full width and thickness 
of stave. Draw four-lines on 
back as shown and plane 
stave to shape. Turn stave 
edge up, lay out as in Fig. 2; 
then work to lines with plane, 
spokeshave, and scraper. Cut 
temporary nocks with a rat- 
tail file, brace the bow with a 
strong temporary string, and 
pull it a few inches to se 
where there are any stiff sec- 
tions. Work them down to 
the cross section shown in 
Fig. 3 and continue testing 
until the two limbs bend in 
perfect symmetry, inch for 
inch, beginning on each side 































se then Geneon Famous archer and for- of the handle section and con- ( 
merly holder of world’s tinuing to the end of each PO. 
— . : : ‘ flight record . ; > ( 92 
BEST TYPE YEW FLIGHT BOW (Continued on page 123 
l lb. bow, 28-in. Por 
Orford cedar arrow 
O-lb. bow, 28-in. Port sea ee — tirana * ao snmigamaees 
< sealed eu Z a a a Pn te ES oe a | 
Orford cedar arrow qd te. 5 pags = 
65-lb. bow, 28-in. Port | . 
Orford cedar arrow. vd t | F 
| , 
BOW AND ARROW OI! on s —_ oe) Ne —s —— 
. . = 7 _ th ~ ial = _ ae a C= 
NEW DESIGN —~ _— 
10-Ib. bow, spring typ 2 | - —la!— 
front-drive arrow 1 vd _— — PARAM — 
f pages | A Z Se A 
30-lb. bow, spring type, | SLIT IN PIPE F ma 
front-drive arrow f ; PS _ o HC Ca 
The term ‘30-lb 0 | ' ; cl 
means that a pull of 30 lb. is \ = a 
required to draw back fully — t —_ yo Rad 
whatever length of arrow is ¥ 
' 4 DLE 
intended to be used with i ie 
Note therefore that the new 3 
30-Ib. bow and arrow gave a a the 
greater flight than a 65 CIF Zs and 
bow of the finest type — sho] 
lore deve loped lo! tlight 7 Do 
shooting then 
Conventional arrows a help 
difficult to make successfully T 
» Hse h the new ~ 
but those used with the new . % ——_ not 
bow, which are pulled instead a 7 = > SHAPE TIN SHOULD tion: 
f pushed, are simplicity A \ gigantic iA i / BE CUT FOR 1 
of pushed, are — simplici * \ i EAA dln > ed a 
itself—a piece Of squared > ad ———— a obta 
umbrella rib, a nail, and a K ROUND 5 SIZE TO FIT | MET - ; y cove 
«l r t 1 The nev vi pf Ved is r 
Sliver ol bamboo The new | b y FINISHED TID ownt 
double-action bow is made a col 
like other bows, but three A bow with a pull of thirty to forty pounds. The handle slides on the barrel back of the large spring work 
8 POPULAR SCIENCE MONTHLY JUN 
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Carving by Albert Nadeau, of the 
club in Edmundston, N.B., Canada 


ERHAPS you have wondered what 

a home workshop club is like. How 

many men and women belong to 

the average club? How much are 
the dues? How often does the club meet, 
and where? Does it have its own work- 
shop? Is an exhibition held each year? 
Do the members merely make things for 
themselves, or do they use their hobby to 
help others? 

These and many other questions could 
not be answered before, but now the Na- 
tional Homeworkshop Guild has complet- 
ed a survey of the entire field. The facts 
obtained, added to those previously dis- 
covered about individual home workshop 
owners (P.S.M., Feb. 736, p. 60), form 
a complete picture of the American home 
workshop 
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The average home workshop club has 23 
members. No club recognized by the Guild 
can have less than five members, and the 
survey found that the highest membership 
was 343. Reports showed that 76 percent 
had definitely increased their membership 
during the past year. 

Most of the clubs charge dues, and these 
vary from 25 cents to $7.80 a year. The 
average is about $1.80 for each member a 
year, not including the clubs (21 percent) 
which charge no dues. The latter are sup- 





Lakeside Homeworkshop Club members watch a wood-turning demonstration by Forrest Haines in the Bunker Junior High School, Muskegon, Mich. 


Home Workshop Club 


IS REALLY LIKE 


ported by hardware stores, or take up an 
occasional collection for outlays, or meet 
in members’ homes and have no expenses. 
No dues whatever are collected by the Na- 
tional Guild itself from the affiliated clubs. 

Meetings are held monthly by 42 per- 
cent of the clubs, semimonthly by 36 per- 
cent, weekly by 17 percent, while 5 percent 
hold several sessions a week. Clubrooms 
are owned by 13 percent; 38 percent meet 
in members’ homes; 18 percent in schools, 
libraries, Y.M.C.A.’s, and other public 
places; 10 percent in hardware stores; 11 
percent in a certain member’s workshop; 
and 10 percent have several meeting places, 
including stores, workshops, schools, and 
homes. 

If the club has its own workshop, the 
average equipment consists of three power 
tools, an assortment of hand tools, and 
several benches. 

Woodworking is the most popular activ- 
ity among the clubs, model making is sec- 
ond, metal working third, and photography 
fourth. 

Most craftsmen (Continued on page 90) 


Survey by the Guild yields facts about membership, 


meeting places, shops, exhibitions, and various other 


activities ... Woodworking is the most popular hobby 
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Coming in with the wind 





The sail is shaped 


something like the Marconi rig of a cup yacht 





‘These Novel Boating Ideas 


EASILY MADE DOUBLE BIRD-WING SAIL 


IS SPEEDY RIG FOR SMALL BOATS 


LTHOUGH it cost only $1.65 for 
materials and is used on a 15-ft. 
flat-bottomed rowboat, the double 

bird-wing sail illustrated is so efficient that 
few boats on Casco Bay, Me., are able to 
touch mine when running before the wind. 
In tacking and beating to the windward, 
the boat also does surprisingly well, al- 
though several boatmen have told me, 
“You can’t sail a rowboat with a rig like 
that!” 

Without gaff, boom, or halyards, the 
sail is the safest, the most easily handled, 
and the most perfect from an aerodynamic 
standpoint of any I have ever seen. It 
can be furled, unfurled, or reefed to any 
size in a fraction of the time required 
with conventional rigs. The sail is simply 
wound or unwound. I never got to the 
point of having the mast itself turn by 
means of a crank, but that improvement 
probably would be well worth the extra 
work. One of the most interesting features 
is that in sailing with the wind the ordi- 
nary sail area can be instantly doubled, 
an obvious advantage over the use of spin- 
nakers or other extra sails, 

Incidentally, the sail, if not made for 
too large a boat, serves as an excellent 
overnight tent when set up as shown at 
the right below. 

The only change made in the boat was 
to add a centerboard box, an oak “dagger” 
board, and a rudder. The location of the 
mast, the size and position of the center- 
board or keel, and the proper ratio of 
height to foot of sail have to be worked 
out experimentally. They rarely all come 
right the first time; at least, they didn't 
in my case. I thought the sail was too 
big, but because it is narrow and has very 
little weight aloft, the boat carries it 
handily even in weather that keeps other 
small craft at anchor or under reefed 
sails. It could be a quarter or a third 
larger. That is why I added a jib I hap- 
pened to have. The use of the jib made 
four cod-line stays necessary, but if the 
sail were the right size I should do with- 


Left: How sail is 
made. Above: The 
sail is furled by 
winding it around 
the mast. Right: 
It can be turned 
into an overnight 
tent in short order 


out the jib and possibly dispense with all 
stays except the backstay. 

In running with the wind almost on the 
quarter, I use an oar to hold out the sail 
on the windward side. It might be well 
to have the wide hem on the foot of the 
sail open at the end so that a stick could 
be inserted to act as a temporary boom. 
This is the only case where the lack of a 
boom might seem a disadvantage. 

The sail is 19 ft. high and 12 ft. along 
the foot when open. The sheeting (12% 
yd. were required) was cut and sewed in 
half a day.—WILLIAM ROBERT LOMBARD. 
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Will Add to Your 


OUTRIGGER GIVES CANOE STABILITY 


*MPLOYING the principle of the Ha- 
waiian outrigger, this pontoon will 
double the utility of your canoe. It makes 
the canoe absolutely tip-proof and gives 
a wide margin of safety on rough water 
and for fishing. If you sail, it provides 
stability enough to double the usual sail 
area. 

The outrigger was designed for use with 
a canvas canoe of the kayak type made 
from PopULAR SCIENCE MONTHLY plans 
Nos. 192, 193, 194-R (P.S.M., Sept., Oct., 
Nov., and Dec., °32). It is, however, an 
equally valuable accessory to any canoe, 
and no adjustment or alteration is nec- 
essary. 

Make the frame of spruce, with the ex- 
ception of the stems, which are oak. Use 
waterproof casein glue at all joints, and 
drill and countersink for all screws. Saw 
the keel, deck strip, and four longerons 
from an 8 ft. board, 34 in. thick. The 
keel and deck strip are identical—34 by 
\Y% in. by 7% ft. The longerons are 34 
by 34 in. by 8 ft. 

Cut out the stems, and taper and rab- 
bet them as shown. Saw out the three 
bulkheads from box ends. Fasten stems 
and bulkheads to keel, using glue and 
1'4-in. No. 5 brass screws. 

Lay the keel on a plank or other flat sur- 
face. Place a ™%-in. thick block of wood 
under each end, and weight the middle 
down. While in this position, screw the 
deck strip to stems and bulkheads, to se- 
cure a rise; and fasten longerons to bulk- 
heads with 1'4-in. No. 5 brass screws. 
Trim ends of longerons to fit rabbets on 
stems, and fasten with 1l-in. No. 4 brass 
screws. Fit uprights (a pair of shelf 
brackets, 7 by 9 in.) to stems, but do not 
attach until after covering. If the free- proof glue, and 3¢-in. copper tacks. Coat 
board is small, fasten long side of brackets keel with glue, and stretch center of cloth 
to the stems, Give the entire frame two _ tightly along it, fastening with as few tacks 











coats of spar varnish and let dry. as possible, as these are later to be re- 
For the covering, use a strip of thin moved. Coat deck strip with glue, stretch 
duck (about 6-0z.) 30 in. by 8 ft., water- one side of cloth over it tightly, and tack 

















The assembled pontoon; bulkheads, stem, and other details; and struts, clamps, and spreader 
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every 2 in. Do not trim too close. Coat 
this seam with glue and stretch remainder 
of cloth over other side of frame, tacking 
to deck strip with tacks staggered every 
34 in. Trim cloth neatly '% in. from 
tacks, and glue down smoothly. Then re- 
move the temporary tacks from the keel. 

In closing the ends, stretch tightly to 
avoid any sags. Use plenty of glue, and 
tack as closely as possible, trimming close 
to the tack heads. After glue is dry, spray 
water on the cloth, causing it to shrink 
even tighter. 

Three coats of paint, brushed well into 
the weave of the cloth, are sufficient for 
waterproofing. Use fine sandpaper to 
smooth after the third coat, and finish 
with two coats of high-grade enamel. 

Struts are l-in. hard pine dowels at 
least 5 ft. long. Bend clamps from 4 by 
7-in. steel mending plates. Shape as in 
the drawing, making them large enough to 
fit the canoe gunwales snugly. Attach as 
shown with 1-in. No. 8 steel screws, and 
1% by 3/16-in. bolts with wing nuts. 
Using screws of the same size, attach 
corner irons to strut. Connect struts to 
spreader, which is 34 by 34 in. by 7% ft., 
with small right angles and No. 4 screws. 
Screw uprights to pontoon with 2-in, No. 
8 screws, and bolt to corner irons. Stain, 
varnish, or enamel both the struts and the 
spreader.—ZUSSMAN FREEMAN. 





JROUGHT-IRON work such as * 1 
the hanging lamp illustrated may ©) 
be produced in the home work 

shop so as to compare favorably with early 
English and Italian examples of the art - oe 
Che lamp is adaptable to a summer cab e 
in, sun porch, or small living room having 4 —aoe 
some Spanish or Italian furnishings. Thi a) J & : eee 
iron materials are available at the average _—> | a — 
well-stocked hardware tore ind the « le — { >) h f 
| fittings may be purchased from any phe] > :; %e 
electrical dealet f i 7} } her 
First hammer the metal on all sides with he I . 
i ball-peen hammer; then straighten where aneiae . 
necessary Prepare full-si drawings to Patterns on squares for easy enlargement; 
uid in the bending operations While the the lap joint and scroll ends; the method of 
iron mav be bent cold. the ends of the drilling the eye tip; and the scroll former 
scrolls will bend much easier if heated 
red-hot. A furnace, wood stove, ot 


blowtorch will provide the heat 
\ forming tool made as shown from 


a piece of iron about in. thick will 
aid in making uniform scrolls. Drill 
a in. hole in the iron and complete 


the shaping with a hack saw and files 
A monkey wrench or U-bolt clamped 
1 bending fork 


in a vise will serve as 

The shaping of each piece is accom- 
plished by a series Ol slight bends 
following close upon each other as 













How the forming tool is used to start the bending of a 
scroll after the end of the stock has been filed to shape 


TEMPORARY BENCH FOR PLANING 








SIMPLIFY YOUR 


WORK WITH OUR CONSTRUCTION KITS 


of wide boards have 
to be planed and no 
bench is available, a 
substantial work 
holder may be made 
as shown from a 2 
by 6-in. plank. It can 
be set up across the 
corne! room, 
running one 
window sill to anoth- 
or otherwise sup- 
ported If a large, 
wide sawhorse 
available, its top can 
be used instead of a 
plank. <Any large 
clamp will do.— 
W C. HArwoop. 
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LISTED ON PAGE 15 
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is comparatively easy to make, 
is highly decorative because of 


texture and hand-bent curves 


Although it 
this fixture 
the hammered 


the stock is advanced little by little through 
the bending tool. 

If a forge is available, weld the lap of 
the 12-in. circle; otherwise prepare a lap 
as shown. The ring at the top is a 3¢-in. 
cast-iron eye tip (a standard fitting). A 
14-in. hole is drilled diagonally into the 
eye tip for the electric cord. 

Place a reducing bushing of the type 
used by plumbers in the eye tip so that it 
will accommodate a short piece of electri- 
cian’s 'g-in. threaded pipe. A hexagon lock 
nut will then fasten the whole assembly. 
At the bottom fasten the three parts with 
16-in. roundhead stove bolt or a rivet. 

The candle fixtures are attached 
with threaded pipe and hexagon nuts. 
Use black lamp cord and hold it in 
place along the central part of the 
ornament with small cotter pins or 
wire hairpins passed through small 
holes. Give the ironwork a coat of 
black iron paint. 

Use iron or brass electrician’s fix- 
ture chain. A suitable ceiling attach- 
ment may be purchased with the 
chain, and both should be painted 
black so that they will match the 
wrought iron.—GeEorGE A. SMITH. 
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FASTENING 
PICTURES 
RY IN FRAMES 


# GLADE 'y 





— _ yy IF DRIVEN firmly in- 
I to the corners of a 
; small picture frame 
and covered with triangular pieces of 
gummed paper, old razor blades of the 
type shown are more effective than the 


brads ordinarily used to hold pictures in 
place.—RosBert M. EApIr 


A FILLER FOR DECAYED WOOD 

DECAYED spots in trees, posts, and other 
exposed wood may be filled, after being 
cleaned out, with a mixture of heavy roof 
paint or pitch and sawdust.—M. G. 
MONTHLY 


POPULAR SCIENCE 











Capt. E. Armitage McCann 
tells how to prepare the 


SPARS 


FOR OUR PICTURESQUE 


NEW 


Brig Model 


N RIGGING our new model* of the 
brig .Walek Adhel, the first step is to 
make the spars. The dimensions may 
be taken from the rigging plan. 

Lowermasts taper very slightly from 
deck to upper edge of trestletrees. From 
that point they are square. Where trestle- 
trees and cheeks lie, they are flattened 
fore-and-aft. At extreme top is a smaller 
square on which the cap fits 

Topmasts. Almost parallel to 
heads, which are squared. 

Topgallant masts do not taper, but have 
topgallant and royal mast- 


their 


shoulders at 
heads. The poles are tapered. 





Because it has only 
two masts, the model 
is much easier to rig 
than a clipper ship. 
The large scale also 
aids, the model being 





33 in. long over all 


Yards. Same diameter for nearly one 
third their length; then taper to yardarms, 
where there are shoulders. 

Bowsprit tapers slightly, inside and out, 
from the stem. End is squared for the 
cap. Inside end is shaved down to rest at 
correct angle. Jib boom tapers slightly. 
Has notch at inner end for the lashing. 
End is squared. Flying jib boom tapers 
slightly and has notch for the lashing. 





a end 





———— 


TOPSAIL YARDS 























Rigging plan of the Malek Adhel, and details of yards, driver box 
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FOR LIST OF SHIP MODEL BLUEPRINTS, SEE PAGE 98 . 

















Both booms have vertical holes where in- 
dicated for stays to pass through. The 
hole in the jib boom near the cap is, how- 
ever, out of line with the square end of the 
boom for the reason that the cap must 
set at a slight angle, thus causing the fly- 
ing jib boom to lie to one side and clear 
the stay. 

Spanker boom and gaff are thickest one 
third from the mast. 


ela Ci 


CAPS 


BOOM 


Ur < 
yt GUYS 





, crosstrees, tops, and caps. Dimensions can be found by using the scale 


. CONSTRUCTION KITS, PAGE 15. 85 








\\| Pr if) 
\l \WWA 


Not a photograph of the real brig—just a 


Bowsprit fitting Small cleat just out- 


side knightheads to hold the gammoning 
Another for heel of jib boom to rest on 
and against. On either side at end, bees 


or cleats with holes in them for the fore- 


topmast stays to pass through. Imme- 
diately abaft these 16-in. deadeyes for 
bowsprit shrouds. Another deadeye at 


end, underneath, for the bobstay. 
Lowermast fittings. Flat pieces (cheeks) 
nailed on to trestle- 
trees them, the truss bands and 
futtock shroud bands. Near deck at the 
foremast only, a pin band. Several turns 
of a strip of paper will represent these 
bands, or brass may be used. On either 
side of futtock bands are strong eyes made 
of wire or very small screw eyes. To hold 
the five belaying pins, make a small eye 


glued and support 


Below 





letail 
by Captain McCann. Try to match this workman 





in five %-in. pins 
and set a belaying 
pin in each. Drive 
the points into the 
mast through the pin 
band. In either side 
of the fore truss 
band, abaft, set eyes 
for main braces. 
Mainmast fitting 

A heavy band (of 
wood) about 3/32 
in. square in section 
to support jaws of 
driver boom The 
hole in this must be 
such as to let the 
band itself lie hori- 
zontally. Fifteen 
mast hoops may be 
added, if desired, for 
the leech of the 


driver 
Topmast fittings. 
of the model made Holes near heel 
ship in your model aa , 
athwart, for the 


fids, which are pieces 
of wire which pass through the masts and 
have their ends resting on the trestletrees. 
Fore-and-aft holes 3/16 in. below the 
crosstrees for topsail halyard ties. 
Topgallant-mast fittings. Similar holes 
for fids and topgallant and royal halyards. 
Round balls (trucks) on ends; these may 
be gilded 
Lower-yard fittings. For trusses bend 
piece of No. 18 soft brass or copper wire 
to the required U-shape. Flatten the mid- 
dle vertically, the end lugs horizontal- 
ly Solder the ends between the lugs of 
brass bands that fit tightly on the yard. 
Drill hole in middle of truss. Drive an 
escutcheon pin through the hole, through 
a very small sleeve, and into mast. 
Place another band on middle of the yard. 
In this set a stout eye or staple for the 





chain sling. The other end of the sling 
fastens to an eye in the mast between the 
cheeks. Jackstays are No. 24 wire rove 
through eyes made of small pins. Foot- 
ropes and their stirrups are thin, cotton- 
covered wire, dyed black. Eye bands are 
needed at yardarms for lifts and brace 
blocks. At foremast the eyes are above 
and abaft; at the main, above and before. 
They can be of twisted wire. 

Topsail-yard fittings. A wooden saddle 
and parrel. The saddle is nailed to after 
side of yard and fits half around the mast 
To this is nailed (with pin points) a strip 
of brass, which fits around the after side 
of the mast. Place a band and a bolt in 
middle of yard for chain tie, and add eye 
bands, jackstays, and footropes. Note that 
these are slightly different from those on 
the yards below. 

Topgallant and royal yards. Similar to 
topsail yards, but everything slightly 
smaller. 

Driver boom and gaff. Make jaws to fit 
around mast by boring a 3¢-in. hole in a 
piece of 3/32-in. thick wood, cutting to 
shape, and sawing in two. Flatten ends of 
spar slightly where jaws are glued and 
nailed on. Drill holes through the horns 
for retaining cords. Just outside the taff- 
rail level, the boom has a U-shaped tra- 
veler for the sheets; the ends of this are 
forced into a hole athwart the boom. The 
gaff has an eyebolt at end for signal hal- 
yards; another near the shoulder; one at 
the jaws, above, for throat halyards; one 
beneath for a downhaul. 

Martingale boom, commonly called the 
“dolphin striker.”” Diameter at middle is 
14 in. Use a collar or fine wire binding at 
each end. At two places near the end, 
drive a piece of wire through and turn 
down the ends to form cleats. Put a spike 
in the top end to drive into bowsprit cap. 
File small notch close to lower end. 

Color. The (Continued on page 104) 


AMUSING DOG-AND-BONE HOLDER FOR NECKTIES AND BELTS 


AS USEFUL as it is amusing, this neck 
tie and belt older is ar signed in th 


a dog’s head with a bone. One 
a large numbet 


iorm ol 
end of the bone will hold 


Ms 
several belts 


of ties the other end 

Draw a profile of the head on stiff pape 
and transfer it to a block of wood 5 in 
thick, in. wide, and 8 in. long. Band 
caw the head, trim the corners with a saw 
or rasp, bore a hole for the bone, and carve 
the teeth, lips, nostrils, and ears. This work 
may be done with hand tools, but a cars 
ing bit in a flexible shaft, if available. will 
do it in considerably less time. For eyes 
cement white marbles into” tight-fitting 
holes. Do the final finishing on a sand 
or a sanding roll in the lathe, if the ne« 
sary equipment is at hand 

The bone is made from a piece 1 it 
thick, 2 in. wide, and 10 in. long. Turn ¢ 
whittle the center portion round, swelling 
gradually into the ends Then band-sav 
the knobs, round them with a file, and 
and. Cut the bone in two and glue it 
into the dog s mouth 

lhe shield is made as shown, with the 
edge molded if desir Paint the dog~ 
black, tint the lips, gums, and eyes a nat 
ural color, and use ivory enamel for the 
teeth and bon Varnish the shield and 
rub with pumice stot D.C. MARSHALI 





A flexible shaft with a carving bit 
will save a little time, if available 







Craftsmenwho 
like to make 
projects. that 
are out of the 
ordinary will 
find this com- 
bination tie 
and belt holder 
a design worth 
following. The 
dog’s head is 
comparatively 
easy to carve 


1 SQUARES 
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IN THE warehouse district of your 
main terminal, a model crossing- 
gate tower will add a realistic touch. 
The drawings give full-size dimen- 
sions so that you can build the 
model to whatever scale you have 
adopted for your system. If the 
tracks are laid on 14-ft. or more 
scale centers, the structure may be 
placed between them. 

Specifications: House, Bristol 
board, scribed to represent grooved 
siding. Sashes and doors, thin card 
cut out and glued behind openings; 
and celluloid glued back of this to 
represent glass. Roof, thin wood or 
Bristol board with thin strips of 
wood glued underneath to represent 
rafters. Chimney, whittled from 
wooden dowel. Railings, soldered 
from wire. Colors, dark brown un- 
derframing, buff building with brown trim, 
black chimney and railings, tar-paper roof. 
The opposite end of the building is like 





Lape on Track Prevents 
Deratlment at Curves 


Ir your model railway train has a ten- 
dency to hit the curves at such speed as 
to cause derailments, a simple remedy is to 
tape a portion of the third rail in the last 
section of straight track preceding the 
curve. Ordinary %-in. wide surgical tape 
gives excellent results, and the proper 
length can be found by experimenting. Of 
course, if you are using automatically re- 
versing locomotives, the reverser must be 
locked in the forward run position, or the 
engine may reverse.—JACK ABERT. 





Oil tank car made mainly from two beer cans, and a 
lumber car with ordinary corner braces for the stakes 
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HINTS FOR BEGINNERS IN 


Model Railroading 


How to Build a 


Crossing-Gate Tower 
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the one shown except there is no ladder. 
A crossing gate is, of course, an essential 
complement.—Haro._p A. SCHUPP. 


Oe 


% 


Dimensions and scale are given in 
feet so the tower may be made to 
any scale desired. If very close 
to tracks, the lower structure 
should carry a sign that it “will 
not clear a man on side of car” 


A Simply Installed Train Control 


A HOMEMADE model train control that 
stops the locomotive on the red signal and 
starts it again on the green may be in- 
stalled easily as shown below. Remove the 
center-rail pins from the ends of two sec- 
tions of track and insert match sticks. 
Then wire as indicated, using a two-way 
knife switch as a switch lever. A good 
way to fasten the wires to the track is to 


rail, place the wire in the groove, then re- 
move the screw driver. 

The signal itself may be made from an 
old lamp-post and two Christmas-tree bulb 
sockets. The lamp housing can be formed 
from a slender can, such as bouillon cubes 
are sold in, by cutting it down and fitting 
on the lid, or it may be shaped from sheet 
tin. Cut a hole in the bottom so housing 























press a screw driver into the bottom of the fastens on lamp-post.—H, F. REICHARD. 
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Ir you have only passenger 
coaches and Pullmans on your 


model railway, you will find new 
interest in devising other types of 
cars from inexpensive materials. 

For example, the oil tank car 
shown under construction at left 
is being made from a piece of 
pressed composition wood for the 
base, a couple of empty beer cans, 
an odd screw cap for the dome, and 
a few bolts, screw eyes, split rivets, 





TWO -WAY 
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Assembling Cars from Odds and Ends 


and pieces of wire. The lumber car has a 
similar pressed composition wood platform 
and eight corner braces for the stakes. 
The braces are fastened on with split 
copper rivets. Careful painting makes 
such cars surprisingly realistic, and a little 
ingenuity will work wonders. 

As the trucks of most factory-built 
model railway cars are easily detached, 
you can borrow trucks from passenger 
or other freight cars that are temporarily 
out of use—Rosert W. Briccs. 
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Virrors Make 


Double 


ucks on a narrow, 


one’s own car partly on the wrong side of 
double-mirro 
usual type 
facing backward. 
ttached to the central pillar of the body, 
as the 
been adjusted, 


however, by the 
is of the 
frame, 


be eliminated 
the drawings. One mirror 
door hinge or windshield 
facing forward, is ‘ 


front door. It should project as tar 
ning board. Once the mirrors have 
a little experimenting, they 





Leaky Radiator Fixed 
With Bolt and Washers 


WHEN the hone radiator o 
my car developed a leak in the soldered 
edge seams, I repaired it with a long, nat 
such as is used in installing 


ycomb-type 
I 


row bolt 


radiator shields, a nut, two fiber washers 
ind two steel washers, along with little 
putty; arranging these parts as shown in 


the drawing. Tightening the nut forces the 


putty into the fractures making a repait 
that will last a long tim -", P 

Finding Sticking Valve 

\ MISS in a car’s engine caused by a 
ticking exhaust val can be detected by 
listening to the exhaust while the engine 
idles. A hissing or blowing noise means 
that a valve is tailing to close C, | 


Tobacco Can Wakes Good 
Emergency Road Flare 


AN IMPROVISED road flare like 
the one shown in the drawing 
May prevent a serious accident 
if a tliat tire or eng oubl 
Forces vou to stop youl ca ona 
dark road. Simply take a tobacco 
can, er similar containe fill it 
with sand ot loose earth ind 
pour in a little gasolin Set the 
in several vards lind the ca 
once lighted, \ irn for halt 
hour or more, giving ad 
protection trom ipproach- 
dal - \\ \. 


‘Timely Hints... 


FOR CAR OWNERS | 


eer y ar 

Passing Safe 
PASSING large busy 
because it is impossible to see approaching traffic without driving 
the road. The 


should be clamped firmly.—J. W. W. 


road is always dangerous 
danger can 
r arrangement shown in 
mounted on the front- 
A second mirror 
behind the 
outside edge of the run- 
which will call for 


This arrangement of two mirrors enables you to see far 
over on the wrong side of the road 


ahead without pulling 











Oil Cooler Is Made saul Old meaner 


HINNING out of motor oil in the 

hot summer months can be prevented 
by equipping your car with this home- 
made oil cooler. It consists merely of the 
condenser unit from an old electric re- 
frigerator attached to one of the car’s 
cylinder-head nuts in such a position that 
it gets the most benefit from the fan’s air 
blast. The of passes through it from the 
oil-pump outlet to the bearings. The three- 
way valve shown in the drawing serves as 
a by-pass to cut off the cooling unit in 
winter.—R. J. H. 


Coil Spring 
Supports 
Small Tools 


SMALL tools art 
misplaced * 


FA 
ZN 
working on = 2 f 


( isily 
when 
an automobile et 
gine, and mut 
time Is wasted in 


og 
) .- aT 


looking for them A coil spring makes a 
lo proy ide a handy handy small-tool rack 
rack for plic rs 


screw drivers, get an old 
and hang it trom the radia- 
with heavy wire. Tools are 


between the coils.—A. H. W. 


wrenches, and 
valve spring 
tor tie rod 
held tirmly 





4 tween sheet-steel frames, 


How the oil-cooling 
unit is attached to 
the engine, and con- 
nected to the pump 
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Cleaning VV hite Tires 
THE PROBLEM of cleaning white-wall 

tires can be solved easily by using a brush 

and one of the paste-type hand soaps. 

When the tires have been well scrubbed, 

the soap and dirt can be wiped off with 

a wet cloth. This is especially effective in 

removing curb marks.—L. V. H. 


Homemade Tire Spreader 
Makes Inspection Fasy 






THREAD SPOOLS 


Four spools, pivoted be- 


make this tire spreader 


WHEN you are trying to locate the nail 
or break in the fabric that caused a flat 
tire, one of the first things to do is to in- 
spect the inside of the casing. This little 
spreader makes it an easy task. Cut two 
pieces of sheet steel to the shape illus- 
trated, and at each corner mount a wood- 
en thread spool, bolted riveted so it 
can turn freely. The spreader is put be- 
tween the beads as shown. It slides along 
freely, making it easy to check every inch 
of the tire —H. A. 


MONTHLY 





POPULAR SCIENCE 








HEAR 
JACK OAKIE’S 
COLLEGE 


A gala show with 
**President’’ Jack 
Oakie in person. Fun 
and music by Holly- 
wood comedians and 
singing stars! Tues- 
days—8:30 pm E.S.T. 
(9:30 pm E.D.S.T.), 
7:30 pm C.S.T., 6:30 
pm M.S.T., 5:30 pm 
P.S.T., over WABC- 
Columbia Network. 


WELCOMES A“'LIFT.” 
“I have my hands 
full,” remarks Mrs. 
Richard Heming- 
way, housewife. 
“When I feel tired, 
I smoke a Camel 
and get the grand- 
est ‘lift’ in energy.” 


What a power-line 
“trouble-shooter” 
is up against 


L Tafft works in a maze 

of high-voltage wires. 
Around him— 11,000 volts 
lurk. A tense job that will 
test digestion if anything 
will! Here’s Al’s comment: 
“Sure! Working among 
high-voltage cables isn’t 
calculated to help one’s di- 
gestion. But mine doesn’t 
give me trouble. I smoke 
Camels with my meals and 
after. Camels set me right!” 


Make Camels a part of 
your dining. Smoking Cam- 
els speeds up the flow of 
digestive fluids — alkaline 
fluids. Being mild, Camels 
are gentle to your throat — 
better for steady smoking. 


PRIZES HEALTHY 
NERVES. Fred Ja- 
coby, Jr., National 
Outboard Cham- 
pion, says: “I 
smoke Camels 
regularly. They’re 
mild—and never 
get on my nerves.” 





Copyright, 1937, R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 


COSTLIER TOBACCOS — camels are made from finer, MORE EX- 


PENSIVE TOBACCOS — Turkish and Domestic—than any other popular brand. 
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developing and fixing solutions 


HOW TO GET 


Striking Shots 


WITH A 
MINIATURE CAMERA 





Theater-goers, automobiles, and a ‘“‘five-cents-a-look” telescope skillfully 


snapped with 


a miniature camera against the bright lights of a city street 


By Frederick D. Ryder, Jr. 


HAT most photographic be- 

ginners do not realize is that 

the amazing results obtainable 

with a miniature camera are 

not due to some magical quality in the 

tiny instrument or in the film it uses. Like 

the knife in the skilled surgeon’s hand, 

the camera is only a tool that will reflect 
the skill of the photographer. 

The beginner, viewing an exceptionally 

fine collection of enlargements from mini- 

exhibition 


ature camera negatives in an 

or in a dealer’s window, usually fails to 
realize how much work went into the 
preparation of these pictures. Rare, in- 


deed, is it that even one of the group was 
the result of a single camera exposure 
and a single enlargement. In nearly every 
case, the photographer made a large num- 
ber of exposures of which the one shown 
is the best, and almost invariably the ex- 
hibition print is the culmination of a series 
of painstaking attempts on _ different 
grades of paper. 

To take a concrete example, suppose 
you wish to make a night picture showing 
the crowds swirling about the brilliantly 
lighted entrance to a movie theater. If 
you are the average beginner tackling such 
a shot, you will swing up the camera and 
take a snapshot, or perhaps two quick 
ones at different shutter speeds, then pop 
the camera back in its case, and duck 
into the movie palace to see the show 
yourself! Assuming that your camera had 
a really fast lens, F/2 or better, was load- 
ed with the fastest panchromatic film, and 
the exposure was in the neighborhood of 
a twenty-fifth of a second, you'd ‘get a 


picture on the film, but unless you were 
exceptionally lucky it wouldn’t be any- 
thing to write home about. 

How would an expert, amateur or pro- 
fessional, go about the job? In the first 
place, he would study the view from all 
possible angles and take a picture from 
every one that offered any possibilities. 
He would also study the crowd formation 
in its constant changes and try to time 
his shots when the people were grouped 
most interestingly. And if he were par- 
ticularly foxy, he might even tip the man 
who takes care of changing the electric 
sign to slip a couple of photoflood bulbs 
into sockets up under the marquee where 
they would brighten things a bit without 
shining directly into the lens. 

Generally speaking, success in getting 
a fine picture under any difficult set of 
conditions rests on the same procedure, 
that is, a careful study of the possibili- 
ties coupled with a determination to use 
as much film as necessary to take every 
shot that offers any hope of good results. 
The large magazine capacity of most mini- 
ature cameras is one of the reasons why 
such cameras are so useful for this work. 

Another trouble that often discourages 
the beginner is the number of fuzzy pic- 
tures he will get. There are two causes. 
First, the purchaser of a miniature camera 
frequently gets the idea that because of 
the short focus of the lens, accurate focus- 
ing is unnecessary. While it is true that 
a short-focus lens has greater depth than 
a longer one, other conditions being equal, 
this advantage is offset to a considerable 
extent by the (Continued on page 100) 
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Viti VA AAA 


LENS... Super-speed, super-corrected Kodak 


Anastigmat EKTAR f.2.0. Shoot 


in sun or rain; go after lightning-swift action; 
snap away indoors at night—your negatives 
will be needle-sharp; they’ll yield big, detailed 
(Standard, low-cost enlarged 


enlargements. 
print size is 234 x 4 inches.) 





Picture Story 


ot Eastman’s 
Finest Miniature 


KODAK BANTAM SPECIAL 












early or late, 











With nine 


conditions. 





SHUTTER 


1/500 second, it capitalizes to 
the full the Kodak Bantam 
Special’s ability to cope with 
swift action, or difficult light 


correct one. 
speeds from 1 to 











COMPUR-RAPID As image appears As image appears 
when range finder when range finder 

is set for a distance is set for a distance 

shorter than the freater than the 


correct one, 





RANGE FINDER... Split-field, military-type, coupled 
with the focusing mechanism, and adjustable to the 
individual user’s vision. The range is found by moving 
the focusing knob. When the split image is brought 
into a straight line, the camera is in focus—in one 
operation—nothing else to do. 





As image 


appears 
when the range 
finder and focus 
have been simul- 


taneously adjusted. 




















CONVENIENT LOADING 


lock 
back. As the illustration shows, the 


Pull-out opens the hinged 
winding knob can be extended be- 
yond the housing of the camera for 
easier winding of the film. Specially 
designed film pressure plate assures 


precise film register. 


AUTOMATIC FILM 
CENTERING DEVICE 


You merely press the button ‘“‘A’’ while turn- 
ing the winding knob ‘“*B”’ about a half turn, 
then release the button and continue wind- 
ing until the knob locks. The film is then in 
for the The only 
time you uncover the film window “C”’ is 


position next exposure. 


when you wish to check the number of ex- 


posures you have made. 


















@ For snapshots very 
early or late in the day, 
fast action shots, and 
indoor pictures with 
Kodak Bantam Spe- 
cial, use Super X Film. 
Extra-fast, color-sen- 
sitive, fine-grained. 





@ For superb enlarge- 
ments, for wonderfully 
rich contact prints in 
any size, load with 
Kodak Panatomic Film. 
Completely color-sen- 
sitive, and the fine grain 
permits an astonishing 
degree of enlargement. 


@ Loaded with Koda- 
chrome Film, Kodak 
Bantam Special gives 
you gorgeous full-color 
transparencies to be 
viewed as they are or 
mounted in slides for 
large-size home pro- 
jection with the Koda- 
slide Projector. 


KODAK BANTAM SPECIAL, ‘I10 ... AT YOUR DEALER’S... 


Eastman Kodak Company, Rochester, N. Y. 
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Clipshave’s Simplified Two- 
Way Shearing Head GIVES 


SMOOTH shaves 
CLOSE shaves 
QUICK shaves 


T shaves in plain sight at the leading 

edge. You always see exactly what 
you are doing and therefore hard-to 
reach places do not exist for Clipshave. 
It trims easily and accu 
rately. 


sideburns 


The V-shaped 
signed that al 
short, fine or coarse—enter freely and 
are shaved with amazing 
comfort. Clipshave’s unique, triple 
impulse motor is a marvel of swift, si 


openings are so de 
types of hair—long or 


skin close 


lent vibrationless power 


Because all hairs are ejected from the 
shearing system and not into it, Clip 
shave is absolutely clog-proof, and 
needs no special cleaning. Clipshave’s 
very simplicity, with the fewest 
sible moving parts, makes it the most 
efficient you can buy, 
and you. 
economically plugs into any AC 
or DC outlet 


pos 
electric shaver 


lowers its cost to Operates 


BUY A CLIPSHAVE TODAY— 


It your dealer can’t sup 
ply you, send $10 to Dept 
U, Clipshave, Inc., Port 
Chester, N.Y. 


Case 

i [m: 
{| CLIPSHAVE, INC. 1} 
1! DEPT. U, PORT CHESTER, N.Y. | 
1) Please send me a Clipshave in payment for which 1 
1 $10 is enclosed. It is understood that should | return |! 
t | it in good condition within 30 days, my money will | 
} i be refunded ! 
. NAME : 
} STREET j 
1. city STATE ! 












New Tubular Wall Lights 


Will Improve Your Bathroom 


NSTALLING a pair of the 
tubular wall lights on 


new 
each side of the mirror 
will give a modern touch to 


any bathroom and provide ex- 
cellent illumination for shav- 
ing. The luminous tube is 
rated at 40 watts and can be 
had in several color shades be- 
sides white, but the latter is 
best for maximum light. The 
chromium-plated fixtures can 
also be obtained in a variety 
of shapes and designs and are 
made to take one, two, or 
three tubes 

If wall fixtures of an older 
style are in place, with ordi- 
nary round outlet boxes, it is 
usually possible to substitute 
switch boxes, and the tubular 
fixtures may then be installed 
In the illustrated, how 
ever, no wall lights were in 
and it was necessary to 
BX cable up from the 


Case 


use, 
run 
cellar 
Two openings were cut in 
the plastered wall to fit switch 


boxes—at the vertical center 


about 2 in. from each side. At the left opening, a stud 
happened to be just where the box had to be placed. 
To insert a flush-type switch box on a stud in such a 
case, first remove the plaster and cut off the laths with 
Then use a sharp wood bit and brace 
to drill a series of holes closely around the edge, but 
take extreme care to avoid catching 
cut-off ends of the laths and breaking the plaster. 
Drill about 3 in. deep unless you intend to use a shal- 
low switch box, in which case make the holes about 
away the wood between the 
holes and square up the opening to fit the box 

\ hole is next bored in the side of the recess at a po- 
sition that will line up with one of the side knockouts 
wire is passed into the 
1ole and pushed down to the cellar, where it may be 
Is and fish it 


a sharp chisel 


14 in. With a chisel, cut 


in the switch box. A “snake” 
} 


necessary to bore a hole upwar« 


Since a stud happened to 
come where the switch box 
was to be placed, the wood 
had to be bored and chisel- 
ed out, and the BX cable 
brought in from the side 





















By 
HAROLD P. 
STRAND 








































These fine-looking 
lamps are controlled 
by a switch in the 
bottom of the fixture 





of the mirror and 


the bit on the 


out. In 














Switch box and fixture 
bar in position and the 
back of the fixture itself, 





showing the connections 


the job illustrated there 
happened to be some 
pipes at this point, and 
the “snake” followed 
them out to the cellar. 

An assistant connects a trimmed end of 
BX cable to the snake wire in the ceilar, 
and the cable is pulled up to the outlet. 
This is also done for the other outlet. Do 
not forget to push in the red fiber bush- 
ings supplied with the cable to protect the 
wires against sharp edges. Great care 
should be taken not to go too deep when 
cutting BX cable with the hack saw. 
Usually it is sufficient to cut with a sharp, 
fine-tooth blade almost through two of 
the armor strips, the saw being held at an 
angle to allow the blade to cross and cut 
two strips at the same time. The piece can 
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then be given a quick bend at the cut and it 
will break off cleanly. 

The BX cable is brought into each box and 
clamped under the box clamps provided. One- 


inch No. 4 flathead wood screws secure the 


box to the laths. Any broken plastering 
around the box should be repaired. A switch- 
box bar supplied with the fixture is attached 
to the box with 6-32 machine screws. The 
screw in the center of the bar is removed and 
is used to clamp the fixture to the wall. Three 
soldered and taped joints are necessary, as 
shown, or solderless connectors may be used. 

Note the switch in the bottom of the fix- 
ture for controlling the tubular lamp. If your 
room happens to be equipped with a wall 
switch or you care to wire one in, the fixture 
switch may be dispensed with and the wires 
connected from the outlet to the tube wires 
only. 

To insert the tube, clip the small black con- 
necting pieces supplied with the fixture to 
each end of the tube and push the connecting 
prongs into the sock- 


ets at the top and - 
bottom as_ shown. 
Single - tube fixtures 


were used in this case, 
but if increased light 


is desired, the two- 
tube type will pro- 
vide it. 


The BX cable in the 
cellar must be run to 
some convenient point 


where a “straight” 
connection can be 
made —a_ connection 


to wires that are not 
switched. Usually the 
cable may be run 
either to some light 
that turns on with a 
key or a pull chain, if 
this exists, or to the 
meter board. It is not 
necessary to run both 





cables from the two 
outlets to a_ distant 
point. A 3-in. junc- Inserting the lamp 


into the sockets 


tion box is used in the 
at top and bottom 


cellar under the out- 
lets, and from. this 
box a single cable is 
supply. 

The cable cannot be attached to the main 
cellar light box because this light is usually 
controlled from the first floor and would have 
to be left on in order to use the bath lights. 

Methods of cellar wiring will have to be 
left for another article. Some municipal au- 
thorities insist that all cellar wiring be done 
in rigid conduit. To meet this requirement, a 
new type of threadless tubing may be used. 
This is much like rigid conduit, but is lighter, 
requires no threads, and is usually accepted 
by the inspectors. 


run to the source of 


MAGNIFIER AIDS IN STUDYING 
FINE DETAILS OF DRAWING 


Many uses for a magnifier or reading glass 
in the home workshop have been mentioned, 
but there is one in particular that is some- 
times invaluable. Used for studying small 
working drawings, a good glass will reveal 


many details that are likely to escape the 
naked eye. Whenever you have difficulty in 
figuring out just what some minute detail 


means, examine it under a magnifier. 

The reason why you can see so much more 
in this way is because the average working 
drawing, while quite large in its original form, 
must be reduced greatly to fit the available 
space on a magazine page. Some of the finer 
details are then likely to be so small that the 
lines appear to run together. Under a mag- 
nifier, however, these details become quite 
distinct and readable. 
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THE JUDGE TAKES A TRIP — HE IS WITH 
CHUBBINS SEEING THE SIGHTS OF NEW 














t | OH, DADDY- WHERE | WELL, SPOSE WE 
Sy SHALL WE START FOLLOW THE 
/\ OUR SIGHT- SEEING?) METHODS YOUR 

GRANDFATHER 
4] WOULD HAVE 



















HE WAS A FRONTIERSMAN, 
WHEN HE WAS IN STRANGE 
TERRITORY HE WOULD CLIMB 
\ GRANOFATHER?/THE HIGHEST TREE ANO 
RECONNOITER. SO WELL 
——7, GOUP IN THE 
2 TALLEST BUILDIN 
THE EMPIRE STATE, 
AND LOOK 
AROUND 








EXCUSE }ta) 


ME, SIR—- 
=] BUT I'M 
49 CURIOUS 
=1 TO KNOW 

HOW YOU 


= CAN SMOKE jah 


A PIPE 


gy THAT YOU CAN 
a] SMOKE PRINCE 
mw ALBERT ANYWHE 
4 IT STAYS PUT 








YORK 


rma. =< 
SURELY YOU KNOW 
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WELL, 'M ALWAYS 
GLAD TO PASS 
ALONG THE GOOD 


YOU SEEM TO HAVE 
REACHED A NEW 
HEIGHT OF ENTHUSIASM 














UL BET LY 
GRANDFATHER 
NEVER IMAGINED 

A BUILDING 
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 icRIMP CUT 
L LONG BURNING pire pp | 






_ THAT PRINCE ALBERT 

CRIMP CUT CERTAINLY 
‘PACKS AND DRAWS 
TO PERFECTION’ 


TRY RA.ON THIS 





MONEY- BACK GUARANTEE ! 


SMOKE 20 FRAGRANT PIPEFULS OF 
PRINCE ALBERT. IF YOU DONT FIND 
IT THE MELLOWEST, TASTIEST PIPE 
TOBACCO YOU EVEK SMOKED, RETURN 
THE POCKET TIN WITH THE REST OF 
THE TOBACCO IN IT TO US AT ANY TIME 
WITHIN A MONTH FROM THIS DATE, 
AND WE WILL REFUND FULL 
PURCHASE PRICE, PLUS POSTAGE. 


(Signed) R. J. Reynolds Tob. Co., Winston-Salem, N.C 


ALSO 
TRY ROLLING 
YOUR OWN 
WITH P. A. 


Copyright, 1937, R. J. Reynolds Tobacco Company 


THE NATIONAL JOY SMOKE 


mention PopULAR ScIENCE MONTHLY when ansu 


ering advertisements in thts magazine, 


TOBACCO AS CHOICE 
AND MILD AS THIS 
MODERN SMOKE-PA. 
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Heres your answer 


Men—we've made another great advance 
in shaving. Instead of pro luc ing one shav- 
ing cream that would try to fit everybody, 
we are now making two Mennen Shaves, 
one for the man with o#/y beard and skin, 
one for the man with dr) beard and skin. 
Mind you, everybody's face tends either 
toward oiliness or dryness. Your face, too. 
In other words, one of the Mennen Creams 
is made for you. Mennen Lather Shave re- 
moves excess oil, so that the lather and 
water can soak into whiskers quicker and 
wilt ‘em more completely; aad it cleanses 
the pores. But Mennen Brushless conserves 
the natural oil and relieves dryness, and 
tautness; and it’s a cream, not a grease. 
You owe it to yourself to find out which 
Mennen Cream fits your fate. Send 10c for 
the Mennen Skin Tester Kit, containing 
liberal demonstration sizes of 5 Mennen 
Products — including both Lather Shave 
and Brushless (as well as Skin Bracer, 
Skin Balm and Talcum for Men). Address 
Dept. ps6. The Mennen Co., Newark, N. J. 


for 


> 








DMIRABLY suited to the book-loving 
traveler and equally satisfactory for 
use at home, these tooled leather book } 
ends take up little space when folded flat, yet 
expand to hold any shelf of books. 


rhe 
are: 1 
suit; 1 
match; 


materials, 
pe 


pe 


right triangle 7 in. 


match; 


nut pick will do; 
hammer and flattened nail will serve 
cellulose household 
hoe polish for dyeing edges, 


cement 
} 


costing 
7-in. square tooling steer, color to 
8-in. square lining leather, color to 
1 pe. cheap leather for the bottoms, a 
color to 
and about 9 yd. of %-in. lacing, color 
to match. In the absence of modeling tools, a 
and in place of a punch, a 
Rubher 


on 


polish also are needed 


The tooling steer is tempered by soaking it 
in water for half an hour, draining, rolling it 
in waterproof paper, and leaving it overnight. ing 
Then lay it in the open air in a cool, shady 


pot, hair (finished) side up, 
hair side looks dry 
fect shape for tooling 


until the 


Carefully transfer 


your 


wax shoe 


initials, monogram, 




















The 


parts, typical 


initials, how tooling 





TOOLED-LEATHER 


Book Ends 


FOLD FLAT 
FOR TRAVELING 


By 
John Stewart 
Wilcox 








Left: One book end in use, another 
folded. Above: The background is 
decorated with a ball-peen hammer 


or other design to the leather. To 
raise the design to the maximum, 
start with a blunt modeling tool 
and work the depressed areas to- 
-wards the raised portions. Finish 
with a “deer’s-foot” or other flat- 
surfaced, sharp-edged modeling tool. 
To get an effective background, 


simply hammer lightly as you would metal, 
using a ball-peen hammer weighing from 2 to 
OZ 
Allow the pieces to dry flat, then coat the 


flesh sides of the tooled and lining leathers 


dollar, 


oft 
shown in the drawing, and cut apart. 

Divide the triangular bottom piece as in- 
dicated and round the right angles of the two 


with a celluloid cement and press firmly to- 
gether, avoiding any air bubbles. Cover with 
waxed paper, pad with a folded bath towel, 
and weight the whole to keep it flat while 
drying. Allow four hours to dry. Then trim 


the margin of lining leather, mark as 


liquid _ parts to a radius of about 34 in. Fit these bot- 


toms to the tooled portions, making sure the 


corners fit. Stain all edges and polish the hair 


to dry 


in per- about 


surfaces. 
Punch the tooled pertions for lacing, leav- 


a gap between punchings and a margin 


piece 





equal to the width of the lacing, as in the 
lacing sketches. The lacing required will be 


seven times the distance around the 


Draw the lacing over a piece of bees- 
. Wax or paraffin a few times, taper both ends 


BALL-PEEN 


CHAIN STITCH 


HAMMERED 








is done, a pointed lace end, and process of lacing 





FIT (ENLARGED) 
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YS Y/ VY CEMENTED 
Cinal Splice << hee 


Whip lacing, the hair side always being kept 
out; chain stitch, lace splice, and final splice 


of the two pieces, each 2 yd. long, rub these 
ends with celluloid glue, and allow to dry 
until hard, thus forming a needle on each end. 

Mark and punch a few holes at the 34-in. 
radius of one bottom piece. Place the bottom 
in position against the tooled part, and start 
whip lacing at the radius. Lace left about 3 
in., punching as you go; then stop and lace 
toward the right, continuing to the point. 
Chain stitch from there on all around to the 
other point, and whip lace the short distance 
remaining from the point to the final splice. 

When necessary, lacing may be spliced as 
shown. Notice the little flap of the right piece 
(new lacing) that holds the leading point of 
the left piece and draws it through holes. Cut 
your lacing as sketched, paint joining faces 
with rubber cement, let it dry, join the splice, 
and proceed with the lacing. 

For the final splice, skive the hair surface 
of the left end and the flesh side of the right, 
paint with rubber cement, dry, thread the left 
end through first, then pull the right tight on 


top of it and trim 





When the lacing is complete, the initials 
may be touched up with a final light tooling 


COATED WELDING RODS 


INEXPENSIVE bare welding rods may be sat- 
isfactorily coated for use with arc welders of 
the transformer type. Place 1 qt. slaked lime 
in a 1-gal. can or bucket. Fill the quart meas- 
ure two-thirds full of boiling water and dis- 
solve a teacupful of soap chips. Add this to 
the lime. Then add 1 qt. silicate of soda (water 
glass). Mix thoroughly. Add water until the 
dip is of the consistency of thick batter. 
Notch a small strip of wood to take the ends 
of the rods and hold them with a second 
wood strip. Submerge the rods in the dip 
up to the stick, then lean them against a 
wall to dry. The part of the rod held in the 
stick is free of dip and will make good con- 
tact in the holder —W. C. CHENEY. 
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Look forthe G-E mark on the bulb 
and you will be sure to get lamps 


Eyestrain begins when 
children are even younger than 
that do not waste electricity and 
that STAY BRIGHTER LONGER, 


those in this picture... and it 
persists throughout life. 


On an average, only 3 out of 5 
children reach college age with 
normal vision; and only 2 out of 
5 reach forty with good eyesight. 


Protect your family: 1. Have their 
eyes examined regularly, and 
corrected if mecessary; 2. Give 





them plenty of good light. AS 
) wv 
A very important step in securing ON 


good lighting is to use only good 
lamp bulbs. Insist on MAZDA 
lamps made by General Electric. 


60-WATTS AND SMALLER 


: - G-E ALSO MAKES A LAMP FOR 
Inferior substitutes often waste C 


If you buy ten-cent lamps, 

get the best. They’re marked G5 E 

and come in 7%, 15, 30 and 60-watt sizes. 
Try some today. 


much of the light you pay for 
...and need for seeing safely. 


GENERAL @ ELECTRIC 
MAZDA LAMPS 
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EACH PROJECT A STEP AHEAD 














NICHOLSON Files will help you 


You are one of the modern 
horne craftsmen who al- 
ways looks forward to mak- 
ing something more diffi- | 
cult, more beautiful, more 
useful, ... 


The new Nicholson Files 
will help you take each 
step ahead more quickly, 
surely and easily. 


Tests prove these modern 
files, made on a new and 
different principle of tooth 
construction, remove far 
more stock, stay closer to 


the line of work, file faster 


and cost less to use. 


Try Nicholson Files now. 
Let them help you with 
your summer projects. 
These files are first choice 
among expert home crafts- 
men and experienced filers 


in the industrial field. 


Your hardware store can 
supply you. Nicholson File 
Company, Providence, 


AVS.A. 


sO NOLS, 
Patents > dex e nding 





FILES FOR SMALL, 
ACCURATE WORK... 


Ask us about Nicholson X.F. SWISS 
PATTERN FILES — Set of | dozen 
assorted 6'4," knurled handle 
needle files in a wooden 
box which, with top re- 
moved, serves as a con- 
venient holder on the 


work bench 





KS 


A FILE FOR EVERY PURPOSE | * 


MAKE | 








WHAT A HOME WORKSHOP CLUB IS LIKE 


(Continued from page 


are proud of their work, and 55 percent of 
the clubs held exhibitions last year in order 
to display their projects and to interest others 
in the hobby. In many cases the exhibit 
was in a store window, although often it was 
part of a hobby show or a county or state 
fair. A few of the clubs were able to run 
extensive shows of their own. 

More than half the clubs are interested in 
some civic activity. Although complete records 
were not available, the Guild estimates that 
more than 5,000 toys were made by home 
workshop clubs and distributed to poor chil- 
dren last Christmas. Other clubs have at- 
tempted more ambitious projects such as 
building a cabin for Boy Scouts (Rockford, 
Ill., Homecraft Club), building tables for a 
crippled children’s hospital (Chickasaw Home- 
workshop Club of Memphis, Tenn.), con- 
structing a shop for a children’s home (Fargo, 
N. Dak., Homecraft Guild), donating equip- 
ment to a local school (Creston, lowa, Home- 
workshop Club), holding an annual auction 
to raise funds for needy children (Jackson- 


ville, Fla., Homeworkshop Club), and pre- 
senting a tool each school term to the out- 
standing manual-training student (Wood- 
Ridge, N. J.,. Homeworkshop Club). 


51) 


Home workshop clubs are located in 43 
states, Canada, and the Philippine Islands. 
Most of them are in the more densely popu- 
lated areas, although there are also many 
scattered about rural sections. The members 
follow a wide variety of occupations. A bank 
president or dentist may work hand in hand 
with a bricklayer or mechanic in order to turn 
out some beautiful piece of furniture or make 
toys for poor children 

The typical member, as found out in the 
first Guild survey, is 35 years old. His shop is 
in the basement and can be lighted and heated. 
He spends 11:4 hours a week in his shop, and 
his equipment consists of five machines and 
fifty hand tools. He has invested $190 for 
these tools and machines, and spends $128 
year for wood, hardware, paint, metal, 
and miscellaneous supplies. More often than 
not, he has never worked in a skilled trade. 
His education is better than average and it is 
almost a one-to-two chance that he went to 
college and a one-to-four chance that he 
holds a college degree. He maintains his shop 


tools, 


principally for enjoyment, but partly for 
making repairs and other profitable work. 
PopuLAR SCIENCE MonTHLy is his favorite 


magazine. 


WORKSHOP CLUBS REPORT ACTIVITIES 


HE Great Falls (Mont.) Homeworkshpp 

Club has been making a ship’s wheel for a 
boat the Boy Scouts use in going to Scout 
Island in the upper Missouri River for camp- 
ing trips. A light lunch is served at each meet- 
ing, and the average attendance is nineteen 
Tools and supplies are purchased by the club 
in quantities for the convenience of the mem- 


bers, and a library of catalogues is available 
to assist them in selecting materials. Officers 
are Jack Creek, president; Albert Wolf, vice 
president; E. S. Epley, secretary; E. W. 
Luther, treasurer; C. A. Shelton, Edgar Suhr, 
and C. O. Carlson, board of governors. 
‘‘House Repairs” was discussed by the Tri- 
City Homeworkshop Club of LaSalle, Peru, 


and Oglesby, IIl., at the home of Earl Gea- 
low. Plans were made for a picnic and exhi- 
bition. Prizes will be awarded by the hard- 
ware store in the windows of which the dis- 
play will be placed. Recent meetings have in- 
cluded a talk on woodwork by Floyd Hock- 
demonstration of wood dyeing by 
talk on making tools by Walter 
Menning, and a demonstration of linoleum 
carving by Dan Jones 

Various arrangements of home workshops 
were discussed by the Crookston (Minn.) 
Homecraft Club at the local public library, 
after which the members visited the shop of 
the Rev. Elmer Johnson. 

Carol O. Rogers has been elected president 
of the Newcastle (Calif.) Homeworkshop 
Club; Patroculus F. J. A. Hirsch, secretary- 
treasurer; Emile V. Saladana, Andy H. Ebert, 
Gordon Kister, and John Dunnett, board mem- 


Ings, 
Charles Korn, 


bers. The club was represented at the Sacra- 
mento State Fair with a display by Mr. 
Hirsch. This was not in competition for a 
prize, but received honorable mention never- 
theless. The group codperated with the New- 
castle Lions Club by making signs advertising 


Three game tables are being made 


a playlet 
N.Y.) Homeworkshop Club 


by the Oneonta 


for the Y.M.C.A. where semimonthly meet- 
ings are held. Duncan Briggs exhibited and 
talked on cabinet woods at a recent session. 


Kenneth Bennett, Duncan Briggs, Charles 
Nichols, and Floyd Crandall form the board 
ol governors 


“Forest Treasures,’ a sound moving picture 
about veneer woods, was exhibited to the 
Bartlesville (Okla.) Homeworkshop Club. 





Some of the members of the Premier Home- 
workshop Club, Chicago. The wood carvings 
are by Wilfred Gast (right end of front row) 


Plans for an exhibition were discussed. 
The Homecraft and Modelmakers’ Guild of 
Richmond, Va., has changed its meeting 
place from the Virginia Mechanics Institute to 
the Central Y.M.C.A. All home workshop 
clubs in Virginia are invited to participate in 
the annual exhibition to be held soon. . . The 
Springfield (Mass.) Model Yacht Club has 
twelve new boats of the 50-800 class under 
construction. .. Many types of woodworking, 
metal working, and photography were on dis- 
play at the exhibition of the Premier Home- 
workshop Club of Chicago, I/Il., at River 
Park Field House. Moving pictures were 
shown to the Creston (Iowa) Homework- 
shop Club at the home of Dr. Carl Sampson. 
A clubroom and workshop is being equipped 
by the Pittsfield (Me.) Craftsmen’s Home- 
workshop Club for its members. Arrange- 
ments have been made to purchase a moving 
picture projector and maintain a library. An 
exhibition will be held Officers are 
William T. Russell, president; Edward Pou- 
lin, vice president; Cyril Poulin, secretary- 
treasurer, and Roger Parenteau, librarian. 
Meetings of the Staley Handicraft Club of 
Decatur, Tll., are held in the club workshop 
three times a week under the supervision of 
experienced instructors. Membership has in- 
creased to forty-one. Most of the men are in- 
terested in cabinet- (Continued on page 97) 


soon. 
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WORKSHOP CLUB NEWS 


(Continued from page 96) 
making, woodworking, and model making. 

Wood finishing, the use of wood turning 
tools, and archery were among the topics dis- 
cussed at recent meetings by the Findlay 
(Ohio) Homecraft Club. E. H. Burnap has 
been elected president to succeed E. L. Smith, 
who moved away. Other officers are K. P. 
Brewster, vice president; A. J. Peschel, secre- 
tary-treasurer, and L. C. Secrest, librarian. 

The North Shore Craftsman Club, Wau- 
kegan, IIl., has purchased a large wall case 
where members can display their projects. An 
exhibition is being planned, and clubs in the 
surrounding territory are invited to partici- 
pate. .. A course in industrial drawing is be- 
ing conducted by J. F. Thériault for the Club 
des Artisans Amateurs, Trois Rivieres, P.Q., 
C'anada. The Rev. Albert Tessiér showed five 
moving pictures at a meeting which 125 mem- 





One section of large display by the Rich- 
mond, Va., club in the City Library Building 


bers and friends attended. . . The Winfield 
(Kans.) Homeworkshop club _ discussed 
“Home Repairs” under the leadership of Har- 
old S. Wortman at the workshop of Louis A. 
Robertson. The latter demonstrated the use 
and care of a spindle shaper. . . Methods of 
building workbenches were studied by the 
Gem City Homeworkshop Club, Dayton, 
Ohio. . . James A. Oberly has been elected 
president of the Wilmington ( Del.) Home- 
craft Club; Charles R. Barbon, vice president, 
and George W. Longacre, secretary-treasurer. 
The club inspected the workshop of Mr. 
Oberly and outlined a program for the next 
ten months. . . The Society of Model Engi- 
neers, Ottawa, Ont., Canada, hopes to have 
its model railway layout completed for dis- 
play at the Central Canada Exhibition in Au- 
cust. . . Woodcraft, metalcraft, taxidermy, 
printing, and bookbinding are the hobbies fol- 
lowed by members of the “City of Lights” 
Homeworkers Guild, Aurora, II]. 

Earnest Elmo Calkins, author and adver- 
tising man, has been made a member of the 
Galesburg (Ill.) Homeworkshop Club. A 
lecture on paints and varnishes was recently 
given, followed by a trip through a factory 
making such products. The members have 
made a kitchen item which they are selling to 
raise funds for the club’s building program. 

The Cartier Homeworkshop Club of Mon- 
treal, P.Q., Canada, has been making and 
mending hockey sticks for children. The club 
photographer is making a compact developing 
( 


utht for camping trips... A kite tournament 
interested the Custer Homeworkshop Guild of 
Miles City, Mont., during April. ...W.C 


\vey demonstrated wood turning for the 


Fomeworkshop Club of San Antonio, Texas. 
T! e club has made arrangements so that mem 
bers can use the shop of the vocational school 

falks and demonstrations are given each 
week by the different divisions of the Sunset 
Social and Hobby Club, Brooklyn, N.Y. 
Heads of committees follow: electrical, James 
Arnish; technical (Continued on page 98) 
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will tell you it’s better 


There’s an altogether differ- 
FIVE REASONS WHY ent fragrance to Velvet... 
YOU'LL LIKE VELVET the milder, sweeter aroma 


1. Fine old Kentucky Burley of sun-ripened Kentucky 
aged-in-wood. Burley...cured and aged the 

2. Flavored with pure maple toh ; f - Le 
sugar for extra good taste, rig it way or goo¢ smo ing. 

3. An altogether different And another thing ...a 


fragrance. lasl f 1 
€ _ » « > “| « 
4. Cut to pack easy in a pipe Cash OF pure maple sugar 


—cut to roll smooth in a adds just the right flavor 
cigarette. f ; 1 F 
5. Every tin contains 2 full or extra goot taste. Fora 


ounces. new smoking enjoyment 
.-. try Velvet. 











Copyright 1937, Li ° 
Pe Mr ERS or cigarette 


Tosacco Co. 























JOHNSON 
ALL-STAR 



























¢, NLY in a Johnson 
Sea-Horse can you 
pet underwater exhaust 
combined with 360 
steering and reverse; 
plus a host of other big 
features including perfect- 
ed alternate firing, ne\ 
slow trolling speed, pat- 
ented co-pilot, synchro- 
control—and more! The 
new All-Star Sea-Horses 
are the greatest outboard 
motors Johnson has ever 
built—packed with 
power— packed with per- 
formance features — the 
smash hits of 1937! There 
are nine great models 

priced as low as $59.50 
f.o.b. factory. | Price sub- 
ject to change.) Go to 
your Johnson dealer for 
a demonstration! 


























@ FREE 


Write for 
spec ial illus- 
trated litera- 








this 















ture describing 


iJ ' 
| the great vari 
ty of quality 
~ 
~t features built 


into the 
Also for your copy of the 
Sea-Horse Handy Chart 
of sizes and specifications. ( Models 
hown above are the DeLuxe Single 
and DeLuxe Alternate Firing Twin.) 


JOHNSON MOTORS 
00 Pershing Road, Waukegan, UL. 
Johnson Motors of C 
Peterbor 
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new 1937 
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WORKSHOP CLUB NEWS 
(Continued from page 97) 


aviation, Ben Amodeo; practical aviation, Ed- 
ward Korsberg; Diesels, Charles Ward; tool 


making, Benjamin Finnberg; stamp collect- 
ing, James Arnish; photography, Ivan Finn- 
berg. 


was discussed by Clyde 
Ford at a meeting of the Racine ( Wisc.) 
Homeworkshop Club held at the home of 
Steve Steibel. Walter F. Scholtz demonstrated 
glass blowing, pulling, and welding. Recently 
the club visited the home of Mr. Cole to in- 
spect his miniature village. It is made of cigar- 
box wood and includes scale models of all the 
principal buildings of Racine. 

Industrial moving pictures are shown at 
every other meeting by the Louisville ( Ky.) 
Homeworkshop Club. The annual exhibition 


Glues and Gluing” 


was canceled because of flood conditions, but 
a contest will be held instead. More than 150 
toys were made for 3 children last year. 


Officers for 1937 are I. J. Kistner, president ; 
EK. J. Schwartz, vice president, and E. F. 
Schmidt, secretary-treasurer. 

\ bird house contest was held by the Ware 
(Mass.) Homeworkshop Club during March. 
Ed Gosselin demonstrated how to develop 
photographs. Jacob Markow, president of 
the St. James Workshop Club of Montreal, 
P.Q., Canada, has obtained a sound moving 
picture projector, which will be used at future 
meetings. .. The South Shore Homeworkshop 
Club of Quincy, Mass., has obtained the 
services of a manual arts instructor, who is 
devoting his time gratis in the club’s behalf. . . 
A round-table discussion of shop problems 
was held by the Oklahoma City (Okla.) 
Homeworkshop Club. . . H. J. DeVauent, 
president of the Domestic and Juvenile Of- 
ficers’ Homeworkshop Club, Toledo, Ohio, is 
instructing a Boy Scout troop in handicraft. 
The club members have started a model rail- 
way and ship program. 

Recent meetings of the Handicraft Club of 
Milwaukee, Wisc., have included demonstra- 
tions on high-speed router bits and hand bits, 
and on making window sash with a shaper; 
also lectures on care and use of oilstones, and 
circular and band saws. The programs were 
arranged by George Smith, the president, 
and Bob Melius. Attendance has been ex- 
cellent as a result 


START A WORKSHOP CLUB 
IN YOUR NEIGHBORHOOD 


[)° YOU know four friends and neighbors 
who are interested in the home work- 
shop hobby? If you do, the National Home- 
workshop Guild will help you organize a club 
so that you can participate in the many free 
benefits provided. Any group of five or more 
persons who are at least sixteen years of age 
will be recognized by the Guild, if the mem- 
bers to follow a few simple regulations. 
By filling out the coupon below, or writing 
a letter, and sending it to the National Home- 
workshop Guild, you can obtain complete in- 
formation without obligation. Be sure to 
inclose a large, stamped, and _ self-addressed 
Post cards will not be answered. 


agree 


eny elo] e 





— + 








National Homeworkshop Guild 

347 Fourth Avenue, New York 

I want to take advantage of your special free offer 
ind organize a |} f worksh p b in neigh 
borhood, Please send me your ne bulletin telling 
hi d ! ind include an ipplication blank 
1 harte la in it i irge (leva 
Ze é é t elt ldre ed 1 be three 
NAMI 

ADDRESS 

CITY STATI 





BLUEPRINTS 
for B uilding 


Summer Projects 


UILD a boat now so that you will be able 
to enjoy your summer to the utmost. 
Blueprints for a wide variety of craft are avail- 
able from our Blueprint Department, which 
has been serving our readers since 1922. Pic- 
tured above is our new sport runabout, a boat 
capable of skimming across smooth water at 
22 miles an hour with even a very small out- 
board motor. It is 9 ft. 8 in. long. The blue- 
prints and instructions, listed as Nos. 309 and 
310-R cost only 75 cents, and for $1.50 addi- 
tional full-size patterns will be drawn to order. 
There are also tested plans for many other 
types of projects, including ship models, radio 
sets, furniture, and novelties In most cases 
the blueprints measure 15 by 22 in. When or- 
dering it is necessary to give only the blue- 
print numbers. If there are two or more num- 
bers for a single title, it means that there are 
two or more blueprints in the complete set 
The letter “R” indicates that special instruc- 
tions are included. 

A partial list of blueprints is printed below. 
If you do not see what you want, send a 
stamped, self-addressed envelope for the com- 
plete list 


<= MODELS 


Barnegat Lighthouse, 298A...... 25 
Bluenose,famous fishing schoon- 
er, 17%4-in. hull, 110-111-112-R 1.00 
Brig Malek Adhef (20-in. hull; frame-and- 

plank construction), 304-305-306.......... 1.00 
Civil War Ships Monitor, Merrimac, and 
Hartford (3'4 ae and 5%% in. long 

8 





SUI Bia OU. si niicrissccenssesevsctssiensssene 25 
Clipper Ship Great Republic (31'4-in. hull), 
72-273-274-R 1.25 
Clipper — Sovereign of the Seas (2014 
Bh, BRE Sa aii wesevesesncceccneccscccetscseese 1.00 
Coast soee Patrol Boat 205%- in.), 286- 
28 : 75 
PO (“Old Ironsides”), 21-in. “hull, 
57-58-59-R , a - 80 
Cruiser U.S.S. Indianapolis (12-in.), 216... .2 
Farragut’s Flagship Hartford (33'%-in. 
ae RS enna 1.50 
Freighter, Ocean (14-in.), 271.. sda — 
Galleon Revenge (25-in.), 206-207- 208-209... 1.00 


Gettysburg Cannon (115% in. long, 3/32-in. 


scale), 292A-293A..... aes ee 
Sagens (7-in.), 237.. SS eae 
M. S. Bounty (814-in. hull), 254 i ae 
a Normandie (205¢-in. hull), 264-265.... .50 
Liner St. Louis (11-in.), 271... aa 
Nourmahal, power yacht (8%- A 7, ee 
Oil Tanker (14-in.), 294.. ae 
Racing Yacht Seascout (42-in. a “106-107-R.. By 
Roman Galley (19-in.), 138-139-R...... By i 
Scenic Half-Model of Barque (13'-in.), "108 = .25 


Sea Witch, Clipper Ship (9'4-in. hull), 219 .25 


Ship Model Weather Vane, 66...............:00000 29 
Show Boat (14-in.), 263.. _— 
Stagecoach with Horses, 144-145-146-R........ 1.00 
Toy Motorboat (29-in.), 63-64-R......... - oe 
Tugboat, Harbor (11%-in.), 284.... a5 
U. S. Battleship Texas (3-ft. hull), 197-198- 


199-200 Seer 


U. S. S. Tuscaloosa (113 <3 oe 2. See 
Viking Ship (20'%-in.), 61-62-R.... yb 
Winnie Mae, 4-ft. Flying Scale Airplane 
Model, 141-142-143 .. sondauks 75 
Yacht Rainbow (7'%-in. hull), 233 25 





(Construction kits are available for) 


( me of these models See page 1 ) 


r ] RADIO SETS 
ay | All- Wave Portable Receiver 


| 7 ane (two tubes, operated by bat- 
at tery), 217-R ssaessty. a 


a Ew of Se | 
(Continued on page ¢ 
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TESTED WORKSHOP PLANS 


(Continued from page 98) 


Amateur Short Wave Receiver, 155... 
Amateur Radio Transmitter, 183-184. 


Five-Tube Short Wave (A.C. or D.C.), 223 


Full Electric Headphone Set, 13 
One Tube (battery operated), 103... 
Deceit CPE TE Be oasis vcectc sien secntcsnasdasen sotinds 
Short-Wave Converter Unit, 127...........0... 


Me | FURNITURE 
i >| Cedar Chest, 17.. 
Ve Coffee Table, 245A............ seas 
AD Colonial Writing Desk, 21........ 
i arly 2 American Round-Top Stand, 191A.... 
1812 Bein CABIRGe,  F7GRecccccrcricecocsccsscicscess 
End Table, American Empire, 241A....... aie 
Folding Screens, Four Modernistic, 91.. 
Gate-Leg Table with Round Top. 24... 
Maple Tavern Table, top 30 by 68 in. 318A 
Modernistic Book Ends, Low Stand, and 
Ee ne eee 
Modernistic Lamps (three designs), 9?.. 
Modern Tea Wagon and Cabinet into which 
06 ee? ee P ms ; : 
Reading Tables, Two, Tee 
Scoop-Seat Stool, 242A....... 
as Re 
Silverware Chest on Stand, 256A ....ccccccu. 
Small Early Colonial Pine Chest, 308A........ 
Smoking Stand, Modern, 238A..............::0000 
Spool-Turned Table, 290A................. as 
Telephone Table and Stool, 78............... 
Tilt-Top Table (turning), 140........ faa om 
Treasure Chests (metal bindings), 78............ 











= | BOATS 


Canoe, 16-ft. Canvas-Covered 
Kayak, with sail, etc., 192- 





Canvas- Covered Duck Boat (13 ft. 6 in. 
long), 279-R .. Se 
Combination Boat, 15- ft., “for ‘sail, outboard 
motor, or oars, 131-132-133-Roe..... 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257-R 
16-ft. Motorboat-Rowboat (has decked hull; 
for use with outboard or inboard 
drives and oars), 
Outboard Racer for Class “A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R 
Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R Preanee 
Runabout Sportboat (15% fe. ‘long with de- 
tachable top, seats that fold into 
bunks, etc.; for use with outboard or 
inboard drives), 175-176-177-R............. 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R.......... 
Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
SIPAPOUE  Sevctisscnctanscrcosence ninwtiinnetindens 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 


224-R 


, = MISCELLANEOUS and TOYS 








3 wm S| Arbor and Garden Gate, 49........ 25 
a Baby’s Crib and Play Pen, 26 .25 
LSA Block Puzzles (six), 65... 25 
Colonial Doll’s House, 72............. 25 
POGIT SG FEGURE FOCMIARI, TE vncesccsccccccccvsdsccsessesess 25 
Garden Chair, 260A pice, ~ ee 
Garden Trellises and Sundial Post, 34........ 25 
Log-Cabin Bird House, 244A. ‘ins; 
Model Airplane Cockpit with Controls, 114 .25 
Modernistic Desk Clock; also information 
on cutting and etching metal with 
acid, 282A ae 
Suntan Lightweight Trailer (10-ft. 
long, 4 ft. wide, 4 ft. 9 in. high; 
kitchenette on back), 300-301-R........... 75 
Porch Swing, 4-ft. seat, 10 . Ce 
Projector for Photos and Pictures, 259A a 
Question-aud-Answer Game, 302A........c0..  .2 
Scroll-Type Metal Book Ends, Mail Box 
with Buzzer, and Toy Target, 303A.... .25 
Simple Jewelry Designs, 298A : .25 
Toy Fire Engine, Dump Truck, etc., 101 25 
Turned and Inlaid Buffet Set, 307A............ 20 
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is follows 


Send me the blueprint, or blueprints, numbered 
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9”x J 
enuine SOUTH BEND 
WORKSHOP] ATHE 


NEW LOW 
TERMS 












Lathe may be 
operated from any 
lamp socket 


Less Motor Drive A Back-Geared Screw- 
Cutting Precision Lathe 
Weight 320 Ibs. F 

— < 


No. 415-YA 914” swing by 3’ bed Workshop Bench Lathe with Horizontal $] 1 §°° 















"$600 as 


A Month 







































Motor Drive, 44 h.p. Reversing Motor, Switch and belt tension counter- 
shaft as shown above. ($15.00 Down, $6.00 4 month for 18 months) 


THE new 1937 model 9-inch Workshop Precision Lathe 
is a back-geared Screw Cutting Lathe and is recom- 
mended for the finest, most accurate jobs in manufac- 
turing—in the tool room, in home workshops and auto- 
motive machine shops. 
Features include Twin Gear Reverse to lead screw, Ball 
Thrust Bearing on Spindle, Longitudinal Screw Feed to 
Carriage, Precision Lead Screw for Cutting screw threads 
and scores of other important features. Takes 38 prac- 
tical attachments for milling, grinding, draw-in collet 
chuck work, and many other manufacturing jobs. 


SOUTH BEND LATHE WORKS 
847 East Madison St., South Bend, Ind., U.S.A. 





5 OTHER SIZES: 9” 11” 13” 15” and 16” SWING IN ALL BED 
LENGTHS PRICED FROM $97 TO $1200. 

Lathe shown below is No. 117-C 16” x 6’ Quick 

Change Gear Underneath Belt Motor Driven 

Lathe with 1 h.p. motor. Complete as shown. 

Weight 2300 Ibs. ($87.50 Down, $ 69 ¥ * 

$38.50 Monthly for 22 Months).... 





wy FOR NEW CATALOG 15-K 


New catalog illustrates and describes in 
detail this new Workshop Lathe in 8 dif- 
ferent drives, 4 bed lengths. Shows the 38 
attachments for use with this lathe. A 
valuable book for all interested in metal 
working lathes. This new catalog sent 
free, postpaid. Use the coupon. 
















South Bend Lathe Works, 
847 E. Madison St., 
South Bend, Ind., U.S.A. 


Please send the following free, postpaid 


9” Workshop Lathe Catalog No. 15-K 
} General Catalog No. 96 


la of work 


State 
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If you like Poputar ScieNcE MoNTHLY why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the new sstand, and read it. 


POWER// 


ELECTRIC LANTERN 


Better Built The most powerful, oerve 
3 iceable hand electric lan 
Lower Prices tern for all needs — home, 
work, fishing, camping. 
80 to 100 Hours Light 
On One 6-Volt Dry Battery 
2 lights on a double action 
switch. 800 ft. beam from 
front reflector; broad flood- 














Canoes $54 and up 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry —even at high speeds. 





Rowboats $42 a:\i us 


. ' , Li udtty a light from top. Handle re- 
; — ae see > = “3 verses. Unbreakable lens. 
ive s ‘ nchenanrtaa 4 ! 

at 6% inches high, At sport, 


of sailboats. Two big facto- 

ries. Prompt shipment. 
CATALOG FREE 

Write for your copy. State kind of 

boat in which you are interested. 


Outboards $42 and up 
7 hardware, and electrical 
dealers or write to 
DELTA ELECTRIC CO. 
Marion, indiana Dept. 400 


ét only a GENUINE DELTA 





Very fast utility model 


THOMPSON BROS. BOAT MFG. CO, (79) 


219 n St., 


119 Elim St., 
PESHTIGO, Wis. Ser 


CORTLAND, N. Y. | 


oithe r place 
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USES 60c 
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Anglers, hunters, sailors—preserve forever 
these moments of high excitement. This 
summer—bring the great outdoors back home 
with the sensational new UniveX Cine “8” 

the only precision-built movie camera ever 
offered at only $9.95! The only one that uses 
60¢ UniveX Cine Film and takes sharp- 
as-life movies at less cost than snapshots! 
Now for trifling cost, you can buy a lifetime 
of thrills and enjoyment. The guaranteed, 
streamlined UniveX Cine “8” is instantly 
ready for use... free from complicated gad- 
gets, easy to load, simple to operate! So 
compact it can be ‘shot’ with one hand. With 
UniveX anyone can take clear, brilliant, the- 
atre-quality movies that can be screened up 
34” x 24”. All you do is press a button! 


’ 
DON’T DELAY! 
Because of rapidly increasing costs, these 
amazing low prices may not be maintained. 
Next week may be too late! Ask your 


to 


dealer for demonstration! 

FREE BOOKLET, telling all about UniveX sent on 
request 
Corp., 


No obligation. Dept. 31, Universal Camera 


New York City 





ONLY 8 MM. PROJECTOR 
FOR LESS THAN $26! 


Takes all 8 mm. film includ- 
ing professionally-made mov- 
tes! IS minutes continuous 
1S other 


Backed 
} by written guarantee $14.95 


lls 


projection capacity; 





mmportant features. 
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BRING ‘EM BACK | pow To cet coop SHOTS 
ALIVE WITH THIS WITH A SMALL CAMERA 


(Continued from page go) 


much greater degree of enlargement necessary 
with the tiny negative. Remember that en- 


larging brings out the defects in a negative as 


well as its good points. 

The poorer the light 
nearer you are to your subject, the more nec- 
essary it is to focus accurately. When you are 
working closer than ten feet with a large lens 
opening, be especially careful to get the focus 
exactly right if you expect to enlarge the re- 
sulting negative 

The other cause of fuzzy pictures is camera 
wabble at the moment when the shutter 
released. Miniature cameras are particularly 
subject to this trouble because of their light 
weight and small size. 


conditions and 


1s 


HERE are two remedies. One is never to 

use a slower snapshot speed than a hun- 
dredth of a second. While this may be the only 
practical solution for the man who is excep- 
tionally nervous and shaky, it has virtually the 
same effect as though you used a lens of only 
one fourth the speed. In other words, if you 
have an F/3.5 lens but must work at a hun- 
dredth of a second, you can’t take a snapshot 
under any poorer light conditions than the 
chap who can hold steady down to a twen- 
tieth of a second and who has only a cheap 
folding camera with an F/8 rapid rectilinear 
lens on it! And if you can hold a twentieth 
of a second, you can do as well with your 
F /3.5 lens under poor light conditions as the 
shaky fellow with a hundredth of a second 
minimum and an F/1.5 lens! 

So it stands to reason that if you want to 
vet the most out of your miniature camera, 
no matter what its lens equipment, you must 
practice until you can hold rock steady for 
the slower snap speeds 

The way you hold the camera has a lot to 
do with it. While the position of the shutter 
release and the shape of the various types of 
miniature cameras make it impossible to give 


specific advice, the general rule is to get as 
many points of support as the shape of the 
camera and your own contours permit. If 


hold = camera firmly with the right 
shutter-release finger can do 
its job foment and without a jerk. Try to 
get your cheek against the back of camera, 
and if you can’t do that and still look through 
the finder, the end of your nose makes an ac- 
ceptable substitute for your cheek. 

The commonly accepted position for the 
hand that doesn’t work the shutter release is 
a plain tight grasp of the camera body. How- 
ever, that is not necessarily the steadiest posi- 
tion, Note how the photographer in the illus- 
tration at the beginning of this article is hold- 


possible, 


hand so that the 


ing the camera. The left hand, instead of 
grasping the camera, is turned edgewise and 
forms, in effect, a right-angle shelf with the 


camera supported clear out to the front of the 
lens. This position was developed for use with 
long-focus and is surprisingly steady. 
The same idea with only slight modifications 
works nicely with any of the folding types of 
miniature cameras where the front cover folds 
outward to a position at right angles to the 
camera body 


i 


lenses 


YOU don’t believe this position is much 
steadier than the regulation one, the next 
time you look through a field glass try plac- 
ing the left hand as shown and see how the 
image stops jittering around 

The processing of miniature 
ives, while it follows the same 
for larger negatives, is a very much more del- 
icate and difficult job. In the first place, spe- 
cial developers must be used if you expect to 
enlarge your negatives up to as much as 8 by 
10 in. Some of the finest of these developers 
come ready pre- (Continued on page 114) 


camera nega- 
system used 


when answering advertisements in this magazine. 
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¢ MORE BEAUTY ‘ 
* ECONOMY * CONVENIENCE ~ 
) © USABLE SPACE « ACCESSIBILITY 
EXCLUSIVELY IN 





ELECTRIC REFRIGERATORS 


FREE T0 THOSE home craftsmen in- 


terested in improv- 

ing their work 
through the use of fine power tools—a copy of the 
48-page 1937 catalog describing and illustrating 
the latest Driver Engineered Power Tools and ac- 
cessories. Learn what it means to get your money’s 
worth! Write for catalog to-day. Walker-Turner 
Co., Inc., 567 South Ave., Plainfield, N. J. 


[DRIVER Cnginesred POWER TOOLS 


IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 











$15.00 a week in your spare time by taking 
orders for Porutar ScrENcE MontHLy from t 
your friends. No selling required. Turn extra 


hours into extra dollars. 


POPULAR SCIENCE monreLy 
353 Fourth Ave. New York, N. Y. 
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SUPER 
SPEED 
219 ZIPPER 
3420 Feet per Second at 
Muzzle. Supremely Accu- 
rate. Lever Action. Easy to 
use. ilandy. Moderate Cost. ? 












SHOOT 


. Crows 


Woodchucks, Jackrabbits, 
at up te 100 
yards with no change in your sights. For 
150 to 200 yards—say for Woodchucks or 
Coyotes—just a trifle high, 
the peep-sight screw up 3 to 5 clicks. And 
plenty of New super speed it! 
Famous Winchester Model 64 improved design with 
shotgun stock, solid frame, short magazine. Barrel, 
26 inches. Six shots. New quick adjusting peep sight, 
mounted on breech bolt, sighting 


any range 


aim or else turn 


power. does 


gives extra long 


radius. Gold bead front sight with steel cover. 
Adapted for telescope sight. Choice of two car- 
tridges, 46-grain and 56-grain hollow point. Ask 


For Free folder please address Dept. 
Winchester Repeating Arms Co., New Haven, 
S. A. 


34-C, 
Conn., U. 


So 
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Keys will never fall out of 
one’s pocket if kept as illustrated. 
An ordinary belt hook for keys 
is used in a reversed position— 
that is, the key ring is slipped 
over the inverted clasp which is 
intended to hook over a belt. 
The other part of the hook, orig- 
inally designed to hold the key 
ring, is snapped over a large 
safety pin, which is fixed firmly 
inside the pocket on the side 
next the body. The hook with 
the keys can be removed instant- 
ly from the safety pin by pres- 
sure of a finger on the snap. 

The automobile key is not 
placed on the ring, but on a 
special wire loop made as shown. 


GRAPEFRUIT KNIFE USED 
FOR STICK SHELLAC 


A GRAPEFRUIT knife with the usual curved, 
tapering blade makes an excellent tool for 
the application of stick shellac when “burning 
in’ damaged spots in finishes on furniture or 
other woodwork. Select a knife with as flex- 
ible a blade as possible. Care should be used, 
of course, not to overheat the blade and im- 
pair its temper. 

An alcohol lamp is best for heating the 
knife because it gives an intense, smokeless 
flame. One may be made from a cheap copper 
oil can 3 or 4 in. in diameter. Cut off all but 

in. of the spout and drill a 1/32-in. air- 
inlet hole in the screw top. A piece of cotton 
rag, rolled up and stuffed in the spout, will 
serve as a wick and should reach to the bot- 
tom of the lamp.—ArTHUR L. D. Foro. 


CLIP HOLDS KEYS SECURELY IN POCKET 





How the keys hang on 
a safety pin in pocket 


This loop slides over the belt 
hook and rests on top of the 
key ring. The car key then can 
be slipped off the hook as it 
hangs in the pocket, leaving the 
other keys ready for use and 
not dangling from the ignition 
lock where, except in the case 
of certain cars having spring 
locks, they cannot be used—even 
the garage-door key—without 
stopping the engine. 

Note particularly how the 
safety pin is fastened. Unless the 
pin is put in the cloth so that it 
has several points of support, in- 
stead of two, it will tear the 
pocket and turn vertically.- 





H. K. RAnpaAL! 





UPPER EDGE OF /_ 
UMMED P> PER omg 

FILE ™ y 
nent 


RULING CARDS QUICKLY 


WITH a pattern card cut as shown above 
and held together at the bottom by means of a 
piece of gummed paper, a number of file 
cards can be rapidly ruled to suit any special 
purpose.—Harry E. Wooo. 








The drills are kept from falling by sponge 
rubber placed between two tiers of the stand 


SPONGE-RUBBER INSERT 
IMPROVES DRILL STAND 


My toot chest, like those of most machin- 
ists, has no place for a set of number drills 
in their stand. I tried placing the stand on its 
side in one of the deeper trays, but the drills, 
particularly the smaller ones, spilled out and 
became lost whenever the tray or the chest 
was moved. 

To overcome this, I bought an ordinary 
household kneeling pad of sponge rubber and 
cut out a piece of a size to fit between two of 
the tiers of the drill stand. Holes for the drills 
were punched with the drills themselves* in 
punch-press fashion. The soft rubber holds 
the drills firmly, and the stand can even be 
turned upside down.—R. J. SHIBLES, jr. 
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to Clear up Your Skin! 
Learn the New Steps! 





ARTHUR MURRAY § 


Worlds Greatest * 
Dance Instructor— ‘ 


Tells you how to do 
the very Newest 


DANCE STEPS 


REE Me | y 
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THESE FANCY DRESS 
SHINDYS ARE GREAT 

UNTIL THEY TAKE THE 
MASKS OFF - THEN I'M 
A FLOP, LOOK AT THESE 
PIMPLES / I'M NOT 
GOING — pr 


iT \ 
a 

















SAY! FLEISCHMANNS 
YEAST WILL HELP CLEAR 
THEM UP — IF YOU 
STICK TOIT — 3 


CAKES A DAY c 












[NEXT DA] | HERE YOu | INTERESTING IS RIGHT, 

=== ARE SON. | LOOK,MUM, YOU JUST 
| GOT THE YEAST |PASTE YEAST LABELS 
CAKES. THE GROCER |IN HERE AND GETA 
GAVE NE THIS CARD |BOOK OF LESSONS 
TOO. LOOKS QUITE: |BYARTHUR MURRAY 


‘ INTEREST- ON THE Latesy. 
ee ae + STEPS!, 
= Sa hi f od 
| 
| ‘é 
} £ 



























FEW DAYS LATER 
YOU 
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CANT STOP NOW, MUMS, 
WE'RE LEARNING SOME 
NEW STEPS FROM JOES 

as) DANCE BOOK ITS THRILLING! 


C'MON LETS Try THAT 











JOES A KNOCKOUT 14 ISN'T HE GRAND. IT WaS JUST 
IN THAT OUTFIT/AND |SWELL HOW FLEISCHMANN'S 
GOSH -LOOK AT THAT) YEAST HELPED CLEAR 


STEP HES DOIN’! UP THOSE HICKIES OF HIS! 
vy tN F 
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ASK YOUR GROCER FOR THIS FREE FLEISCHMANN DANCE CARD > 


@ Don tslipupon this big chances 
boys ane Jegin this very 


gir|s' 
gir 


day to save yeast labels for 
Arthur) Murray's EXCITING 
book of 20 dance lessons’ 

You CAN'T BUY this book! 


Phe on ray to get one is with 


Fleischmann Yeast labels 


Eat 3 cakes of Fleischmann’s 
Yeast daily for 7 days. Sare labe 
fromeach cake. Paste these on 
free Fleischmann Dance Card 


grocer will give you. Send it in! 


JUNE, 1937 





If your grocer has no Dance Cards, 
save your 81 yeast labels and send | 
them in an envelope, or pasted up 
on plain paper. 


Send labels to Fleischmann’s 
Yeast, 7Ol Washington Street, 
New York Citys Include your 
name and address This offer 


holds good until August 31, 1937.) 


e Book 
t of Denver and in 


Details of securing Dan 


liffer slightly in state 
Canada; see newspapers, or ask your local grocer.) 


se mention PorpuLar ScteNcE MONTHLY 


Plea 









when answering advertisements in this magazine 


“KEEP EATING it regularly,’ says Dr. R. E. Lee, 
well-known physician, “and Fleischmann’s Yeast 
will help clear up ADOLESCENT PIMPLES” 


@ After the start of adolescence, the body is 
changing, maturing. Important glands develop, 
causing disturbances in the system. The skin 
gets oversensitive. Waste poisons in the blood 
irritate this sensitive skin. Pimples break out. 
Fleischmann’'s Yeast hefps to overcome 
adolescent pimples by clearing these skin 
irritants out of the blood. Eat 3 cakes every 
day—a cake about '4 hour before meals— 
plain, or in a little water. Start now! 
Copyright, 1937, Standard Brands Incorporated 
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Makes 1001 
Household Repairs 


Drainboard Cracks 


Loose Bathroom Fixtures 


Baseboard Cracks 

Loose Casters 

Old Nail and Screw Holes 
Repairing Screens 

Floor Cracks 


Modelling :—-Amateur— Professional 


Loose Tiles 
Pattern Making 


Cracked Porcelain 


makes house- 


Wood 


hold repairs so easily yet permanently 


Genuine Plastic 
—this wood in putty form dries to hard 
wood—when dry it can be sanded, 
sawed, carved: will hold nails and screws 


perfectly without chipping or crac king. 


I 
Genuine Plastic Wood is waterproof 
and weatherproof and will adhere to 


| 


any clean, dry surface—wood, metal, 


stone, glass or porce lain 


Anyone Can Use PlasticWood 


Geruine Plastic Wood is easy to use— 
comes in nine different colors to match 
any object repal ed Its soft putty form 
makes it easy to make repairs. Children 
uine Plastic Wood to model 
Keep it handy. Sold 


at all paint, hardware and variety stores 


even use Gen 


lifelike objects 


—in cans and tubes. 


























F PLATFORM WITH FENCE 








DANGER | 
HIGH VOLTAGE : 















"44400) 4 
RIGHT-OF -WAY 





Mopet locomotives can be prevented from 
jumping off the platform in case of derail 
ment by erecting a guard fence as illustrated. 
Use a drill slightly smaller in diameter than 
the nails, and make the holes in. from the 
edge of the platform at about 20-in. inter- 
vals. Paint the “posts” brown and hang 
signs between the wire for a finishing touch, 
if desired.—WILLIAM ANGERMAN. 


HOW TO CUT TILE PIPE 


VITRIFIED pipe, such as sewer pipe, can be 
cut by the amateur with less danger of its 
cracking or breaking irregularly if it is stood 
on end and filled with sand to the point where 
the cut is to be made. Then mark a line 
around and start chipping through with a 
sharp chisel. Use light blows until the chisel 
has cut through the glazed surface, after 
which harder blows with the hammer may be 
used.— James E. Po.isso 


PAINT FOR SPOTLIGHT 


AMATEURS who construct spotlights, either 
for photographic or stage purposes, often 
make the mistake of finishing the inside of 
the tube with aluminum paint. This greatly 
reduces the efficiency of the spotlight and is 
also likely to cause rapid deterioration of the 
bulb because of overheating. 

The light passing through the lens should 
a single source because reflected 
beam of uneven intensity. 
Therefore, a dead-black, heatproof paint 
is used to minimize reflection. It can be 
made by mixing a tablespoon of coach black 
obtainable at any large paint store, 
GEORGE BEREZOV. 


come trom 
light causes a 


paste, 
with turpentine 


LIST OF MATERIALS 
FOR A CANTERBURY 


Described on page 72) 


N D } 1 Zt 
} 
( iT l 14 
'233 
Ha X 15 
side bar a 11 
Vert ' \ Q 
Fr t ‘ 7341] 
Lattice slat 5 X 84] 
Sp quare 
Upper tretcher 1 l¢ l x11 
l \ retcher | 16x L5g¢ X11 
1 | ! 16x 13 14 
Bact etcher 1 16x 1 14 
| | | k panel K4xu15 
Sra $x 11 
} | Dra t I t ] 16 » 9/1 143/16 
| 1 } | x 3 16 IZ 11/1¢ 
| ide Xx39/16x11% 
] ottom x 11 x 1 
l suide 16 sq. 11 
19 1 Fy retcher 13/16 x 1 14 
} ler post l x ! ] " 
l » el «¢ ter 
re e knob About 1 aia 
in inche 1 are hed 


JUNE JOBS 
Well Worth Doing 


Every month finds new jobs for the 
amateur craftsman to do around the 
house and garden. Here are nine home 
improvement hints for June: 


Install a milk or package receiver. 

Build screens for the open porch. 

Point cracks in chimney masonry. 

Install electric light in garage. 

Replace broken window panes and re- 
putty old windows where necessary. 

Lay new floor covering in kitchen. 

Waterproof basement walls on _ inside 
to help prevent leaks. 

Build shoe racks, linen shelves, storage 
drawers, and other modern fittings in 
closets. 

Modcernize house by applying shingles, 
brick facing, or stucco over present 
exterior 















Held in a pin vise, a 
phonograph needle will 
act as a glass cutter 


y PHONOGRAPH <P 
NEEDLE 


GLASS IS CUT BY USING 
PHONOGRAPH NEEDLE 


You can use a phonograph needle to cut 
sheet glass. It is best to hold the needle in a 
pin vise while making the stroke. Although 
the point quickly wears off, the ease with 
which the needles can be obtained counter- 
acts this undesirable feature —R. W. 


MAGNET REMOVES NAILS 
FROM WOOD ASHES 


Woop ashes from 
the fireplace are 
often saved for use 
fertilizer on 
flower beds. If 
scrap lumber has 
been burned, many 
and other 
“tramp” iron are 
usually mixed in, 
but these can be 
removed merely by 
passing a large, 
permanent 
magnet through the 
ashes. This is much 
easier than picking 


HORSESHOE MAGNET 
TRAMP 





REMOVES 





d> a 


nails 


strong 


them out by hand 
RUBBER CEMENT KEEPS DUST 


OUT OF FRAMED PICTURES 

VALUABLE pictures and documents can be 
made dustproof when framed by applying a 
thin coat of rubber cement in the corner of 
the glass rabbet and a similar coat on the edge 
of the glass before placing it in the rabbet 
It is, of course, also necessary to glue a sheet 
of w rapping paper over the entire back of the 
frame in the usual way.—CArLETON REEp. 
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| GAS STOVE FOR BENCH 


(Continued from page 76) 


doubled back, and pressed down through holes 
in the top of the cap. The other wire goes 
across the top, and the ends are doubled back 
and inserted in holes in the sides of the cap. 

For heating soldering irons, the burner 
shown in the drawing is very useful. One end 
of the tee is plugged, and a short length of 
pipe, with wire arms for supporting the sol- 





General utility burner made from a pipe cap 


dering irons, is screwed in the other end of the 
tee. The outer end of this pipe is screwed into 
a pipe cap, which is fastened to a piece of 
strap iron bent to form legs. For heating other 
objects, two holes are drilled in the top of the 
tee to take a rectangular wire grate. For av- 
erage use, four 3/32-in. holes should be drilled 
in each side of the tee at the top. An alter- 
nate way is to cut slots in the tee with a 
hack saw as shown in the close-up view. 
The long burner shown is useful for heat- 
ing rods and similar work. It is made from a 
piece of 4-in. pipe with 3/32-in. holes drilled 
along the top, 34 in. apart. The guard is a sin- 
gle piece of wire passed through holes in the 
at one end and bent as shown, with the 


pipe 
ends pressed into holes at the other end of 
the pipe-—MErLE TERRILL, 


CHAIR MADE OF WILLOW 


(Continued from page 70 
beginning at upper back crossbar. Nail other 
ends to A. Also nail each strip to the preced- 
ing one at intervals, and alternate spacing of 
nails in adjoining strips. 

Back. Nail the well-soaked strips for the 
fan-shaped back filling to crossbars E and F. 
Nail the first of the 66-in. reeds G at extreme 
back of seat (at side, of course). Spread the 
back filling pieces to form a fan and nail 
through the first 66-in. reed into their ends 
as indicated. Then follow with the other four 
reeds. Use enough nails to secure well, but not 
so many that the wood is split. 





List of Willow Branches | 








| 
No. ] Dia. Length For 
14 I'ront leg 
| Back legs 
3 16 Split pieces forseat 
1% 4 Front spreaders 
(leave these longer 
and cut after as 
sembly ) 
1 17 Diagonal bracing 
‘5 ] 14 ( rossbars 
] 6 Front uprights 
| 5 42 Arms 
7 1§ Fan-shaped back 
filling 
5 ( Back 
Note: Diameter and length are given in inche | 
JUNE, 1937 l ’ 
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Swift Death in the Sulu Darkness 





Noted Explorer Saves Sleeping Companion 
in Grass Hut at Laum Secubun 


carefully to my knees I moved the light so 
that the Cobra, in following it, turned away 
from the man on the floor. Cautiously, | 
stole within reach of my big army auto- 
matic, and cut the gun wide open! 

“In a split second the place was filled 
with roars, smoke and riot. My friend was 
trying toclaw through the thatched roof... 
but Mr. Cobra was hardly fit for a souvenir 
...thanksto fresh DATED “Eveready” batter- 
ies, batteries that retained 
their power down here 
under the Southern Cross 
because they were really 
fresh when we outfitted 





“It’s so dark it seems almost sticky just be- 
fore the dawn comes up over the Sulu Sea,” 
writes Lawrence T. K. Griswold, noted ex- 
plorer and leader of the famous Griswold- 
Harkness Expedition into China. 

“I woke in this pitchy blackness, raring up 
off my sleeping mat, wet with premonitory 
perspiration, shaking with dread of some- 
thing | could not see or hear or name. | 
fumbled for my flashlight, snapped it on. 

“At first blink it showed me a king Cobra, 
his hood in full bloom, his head weaving for 
the strike, that flashing sidewise arc that 
would mean the doom of my sleeping com- 














panion whose head was but a scant 18 in- : m 

chesfromthe snake! Withthelightglaringfull in New York months be- Is 29 980 4 

in his eyes, the Cobra stopped his ghastly fore. 7 (Signed) " 3 

weaving, looked fixedly at the light. Getting il A Th Lise 2 
| 8 

‘““EVEREADY’’ BATTERIES KE EXTRA | 
a) 6LONGL 

ARE FRESH BATTERIES EE . 
“ 

The Date-Line Guarantees Freshness 













New York, N. Y. 


NATIONAL CARBON Co., INC., 30 East 42 nd St., 








WELL, MR. BROWN, A ) 
FLASHLIGHT BATTERY 
COULD STAND ON MY 
SHELF TWO OR THREE 
YEARS AND LOOK NEW 
| .«.BUT 1T WOULDNT LAST 
LONG. MOST OF THE 
| MOISTURE THAT MAKES 
IT WORK WOULD BE CONG | 





| 

| | 
THESE "EVEREADY™ | 
ADVERTISEMENTS ARE} | | 
VERY INTERESTING, MR 
)) DANIELS; BUT ! STILL i} 
pone SEE WHY THE 
DATE-LINE MAKESA 
BATTERY BETTER I | 

—— 


























TRINDL Electric 
pARSC WELDER... 


\ Works Off Any Storage Battery 
* Or Ordinary Light Socket 


This new electric arc welderis made possible 
by the invention of a low voltage carbon. 
Auto batteries may be used without remov- 
ing from car. Uses about the same current 
as four headlight bulbs. Can be used on elec- 

tric light socket by using a Trindl converter 
in place of battery. Broken parts are simply 
melted together by the white hot 
electric arc, in just a few seconds. 
Produces about 7 ,000 degrees heat. 


4 HOTTEST FLAME KNOWN 


f Melts iron and steel instantly. Welds fen- 
der, radiators, holes in bodies, milk cans, 
tanks, brazes broken castings Works on any- 
* thing—iron, steel, brass, copper, tin or galvan- 
ized metal. Permanent repairs made almost for 
nothing. Used by factories in manyoperations. Positive 
" Money-back guarantee by aresponsible firm. Act now! 


TRINDL PRODUCTS, 2229-MHCALUMET AVE., CHICAGO, ILLINOIS 





AGENTS Men with cars to sell 
mechanics, repair- 
men, farmers, radio and batte ory 
shops, factories. Five-minute de- 
monstration makes sales, UP TO 
150%, PROFIT! Write Today! 













eving advertisements in ti magazine, 103 








SAY, MACK, |'VE BEEN GETTING SWELL 

SHAVES WITH GILLETTE BLADES IN MY 

GILLETTE RAZOR LIKE YOU TOLD ME. 
THANKS FOR THE TIP! 


BECAUSE 

WE WERE 
MADE FOR 
EACH OTHER 





Shaves are Kinder 
to Your Face 


when razor and blade match 


oR clean, comfortable shaves, men 
} everywhere agree that this perfectly 
matched shaving combination is tops! And 
no wonder! Where will you find shaving 
comfort to compare with the results you 
get from the flawless teamwork of the 
Gillette Razor and the Gillette Blade ? 


It is because this razor and blade are 
made for each other that they work so 
smoothly together. It is because they are 
designed as a unit—produced in the same 
factory—that they give a measure of 
shaving comfort that can’t be beaten. 

Diamonds Test Hardness 

At the Gillette plant no expense is 
spared to assure users of Gillette Blades 
the utmost in shaving satisfaction. For 
example, real diamonds—80 times harder 
than any other known substance — are 
used to test the temper of Gillette steel. 
Variations of as little as one and one-half 
percent from desired hardtiess results in 
immediate rejection of the metal! 

So why experiment when you know 
that the Gillette Blade is the ideal 
teammate for your Gillette Razor? Buy 
a package today. Use one in your Gillette 
Razor tomorrow morning and enjoy a 
wonderful new kind of shaving thrill! 
Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by name! 

Smile and sing with Milton Berie and other 


stars on Gillette's “‘Original Community 


radio program—CBS Network— Coast 
to Coast — Every Sunday night 


Sing” 





Gillette Blades 


Precision-made for the Gillette Razor 











making a punch and die for a 


EFORE 
new job, look into the condition of the 


press. If the ram is substantially worn, 
best results will be obtained if the guide 
posts are fitted to the punch holder rather 
than the die shoe. 


By using the tool-post grinder and a small 
wheel, you can easily concave the top sur- 
face of a forming or threading tool to within 
1/64 in. of the cutting edges. You can thus 
increase the feed and improve the finish and 
even the accuracy of the work. 


The work section of mandrels to be used 
for bores exceeding 4 in. in length should 
be ground two thirds straight and then plus 
01 in. increasing to 002 in. on the remain- 
ing drive section. This is a common-sense 
idea that will save the mandrel itself and 
the arbor press. It will also prevent distor- 
tion of work, 


When making plug gauges of substantial 
diameters, counterbore the ends 4 to 2 in. 
deep and one half the diameters of the 
tools. The excess wear is always on the 
ends, which can be easily ground off without 
affecting the center holes 


1 periodical application of neat’s-foot oil 
to leather belting will prolong its life. 

Don’t take advantage of milling ma- 
chine because you've been handed what 
looks like a soft job. In many cases, a 
roughing cut in the shaper will reduce the 
initial cost of the tool. The cost of the 
average forming tool, for example, can be 
substantially reduced by first removing all 
excess stock in the shaper. 


Ring gauges can economically be made in 
two parts—cheap steel bodies with high- 
speed inserts. Two or three of the inserts 
can be made at one time and kept on hand 
for replacements. However, the lapping 
operation should be done after assembling. 


Shop made gauges, if not subjected to at 
least an artificial seasoning treatment before 
finishing, are of little value. Grind the siz- 
ing dimensions to plus 002 in. and dip the 
parts in boiling water for one minute, then 
in ice water for the same length of time, and 
repeat from fifteen to twenty times. The 
gauges may then be finish-ground and 


lapped. 


that your experience will 

secure, but keep right on 
plugging. Remember that our modern ma- 
chine tools have the next thing to mechan- 
ical brains, eyes, and hands. 


Don’t brag 
make your job 


many assembling jobs of all 
where the cost of threading 
holes can be avoided by using so-called 
“self-threading” or “self-tappinge” screws 
and bolts. You needn't worry, they stay put! 


There are 
descriptions 


PREPARING THE SPARS 
FOR OUR BRIG MODEL 


(Continued from page 86) 
lowermasts and bowsprit, white. Other spars 
are white where they are double, and:a natur- 
al pitch-pine color elsewhere. Yards may be 
black or white. Booms are white at ends, 
and natural between. 

Tops. Trestletrees and crosstrees are half- 
lapped to give a flat upper surface on which 
to fasten the thin wood platform. The middle 
space inclosed by the four supporting members 
is such as to form a tight fit on the squared 
head of the lowermast. A lubber hole is cut 
in the platform. Through the outer edges 
drill three holes on each side for futtock- 
shroud bars. Drill holes through after end 
of main trestletrees, fasten an eye in the 
middle undeneath, and an eye abaft the fore- 
mast for the main topmast stay. Topmast 
crosstrees are similar, but not boarded in, and 
the forward crosstree is cut curved to meet the 
second. In the crosstree ends are holes for 
the topgallant shrouds. 

Caps. Fiber board is excellent, but celluloid 
or hardwood will do. Cut the holes at an 
angle so caps will rest horizontally on the 
sloping masts. The after holes fit tightly on 
the squared mastheads; the round _ holes, 
loosely on the other masts. The space between 
the masts must be such that the masts are 
parallel where they are double. Drill holes 
in lower caps at the sides, and an additional 
hole abaft in the cap for the mainmast. The 
bowsprit cap is similar but a trifle heavier; it 
has a hole underneath, and eyebolts on top for 
the staysail netting. 

Deadeyes for lower rigging and topmast 
backstays are 3/16 in. A chain plate to hold a 
deadeye down to the channel is made by 
flattening a piece of No. 20 wire. Bend the 
top end over to form a little hook, and into 
this solder a double ring of No. 30 wire. The 
latter should be of such a size that when it 
is squeezed together under the deadeye and 
set down tightly in the channel slot, the hook 
will be close underneath. (A ring ™% in. in 
diameter should be correct.) Flatten the lower 
end of the chain plate still more and drill 
for two %-in. pins. Take care that all holes 
will be in line on the hull. 

Topgallant deadeyes are 
fastened. 

Futtock-shroud deadeyes are % in. Place 
top on its mast; around one deadeye pass a 
piece of No. 26 wire and twist underneath; 
pass it through the hole in the top and 
through the eye in the mast, twisting it again. 
Repeat until all deadeyes are in place. Get 
deadeyes tightly down on the tops. Be care- 
ful to see that the tops lie horizontal, athwart 
end fore-and-aft, when each of the masts is 


te pped 


Y% in., similarly 


To Ps ConcitupED 


HOW TO FASTEN AN ELECTRIC 
WIRE HEATING ELEMENT 


WHEN repairing the heating element of a 
flatiron or any appliance with a special heat- 
ing wire, do not wind the wire around the 
screw, as the wire is likely to cut itself that 
way. Instead, make a U-bend, fasten it 
under the screw head, and turn the screw 
down tight—Mutbtprep E. Hickman. 


CELLULOSE MENDING TAPE MAKES 
GROUND GLASS TRANSPARENT 


a clear spot or strip for 
of ground glass or a 


IN ORDER to make 
looking through a piece 
smoothly frosted window, it is necessary 
merely to stick on the glass a piece of trans- 
parent cellulose mending tape of the type sold 
at stationery stores. Wherever it is covered 
with the tape, the ground glass appears trans- 
parent.—J. E. P 
noeae 
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Using the frictionless live center to support 
end of a piece of pipe while being 
The center is made as at the right 


the free 
turned. 


than an 
bearing 


OTHING more 
generator ball fitted 
practical, frictionless live 
a metal or a woodworking lathe 

As constructed with a 
with’ a flat face, it can be 
work in metal spinning.or for 


turning. The 
center for turning, 


tapered nose 
polishing, 


pipe or tubing as illustrated in the 
graph at the left above. 
provided 
this live 


When 
buffing on wheels 
taper in the headstock, 










ROM my “reserved seat” in the 
F sky amid the thunder of anti- 
aircraft guns, I have seen our boys 
mowed down on shell-torn battle 
fields like blades of grass. Yes, I 
thought that in those hectic years of 
strite the loss of American life had 
reached an all-time high. 

But I was wrong. In 1936 nearly 
38,000 American motorists were 
killed in accidents. Included in this 
appalling total are thousands of 
motorists who are killed or injured 
every year when blow-outs throw 
cars out of control—thousands upon 
thousands of car owners who do 
not seem to realize that one great 
factor in safe motoring ts safe ures. 


EDDIE RICKENBACKER 


Goodrich has mobilized an army of 


automobile- 
over a 
tapered arbor is required to make a 
center tor 


removable 
used for holding 
supporting 
awkwardly shaped pieces in the chuck while 
adapts the live 
and _ burnishing 
photo- 
grinding or 
with a 
center will 


War Dispatch By 
EDDIE RICKENBACKER 
Ace of War Aces 


either 


center 
slipping 
wheel a 


prevent the 
of the grinding- 


in his workshop 


size to afford a forced fit 


Morse the ball bearing. Turn a 


36,000 Goodrich deal- 
ers whose main objec- 
tive is to replace unsafe, 
tread-worn tires with 
new, safe, full-treaded 
tires— tires that pro- 
vide motorists with 
real protection against 
high-speed blow-outs. 

Their ammunition is 
the Goodrich Safety 
Silvertown — the ov/) 
tire built with the Life- 
Saver Golden Ply. This is 
of special rubber and full-floating 
cords, scientifically treated to resist 
the terrific blowout-causing heat 
generated inside all tires by today’s 
high speeds. By resisting this heat, 
the Golden Ply prevents the great, un- 
seen cause of high-speed blow-outs. 


layer 


or accidental loosening 


The home crafts- 
man will find many uses for this attachment by 


rbor 


To make the live center place the arbor in 
the headstock and turn the end to the proper 
with the center of 
cap, as illustrated, of the 


from cold-rolled steel; or keep it free from dust. 


ficiently 


with a 30- or 60-deg. 

and _ slipped 
shown in the oval above 
A removable spur center may be attached 
indicated in the 


over the ball 


drilling and fitting as 


After the ball bearing 
has been mounted on an 
arbor, a cap is turned 
and slipped over it as 
shown at the left. The 
complete live center, 
with a removable spur 
center inserted, appears 
below. It is indispen- 
sable for turning pipe 





be used only for woodworking, a cap of 
maple or other hardwood will prove 


*} 
taper, 
bearing 


drawing and the third photograph. If de- 


sired, 


bearing 
the center is to 





TO FINISH AGAINST 
BATTLE TO | ats THAT 
R INIURE THOUSANDS 


iLL 0 
MeO EVERY. YEAR! 
ted 


Keep off the 1937 casualty list. Join 
army by starting 
to ride on Goodrich Golden Ply 
Silvertowns today. Remember, these 
life-saving tires that also give you 
months of extra trouble-free mile 
age actually cost much /ess than other 








the “safety first”’ 


super-quality tres. 


Goodrich S{\FEl! Silvertown 





With Life-Saver Golden Ply Blow-Out Protection 
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answering advertisements in this magazine. 


the cap can be turned to a forced fit 
over the ball bearing and made deep enough 
to permit a washer to be fitted over the rear 
inclose the ball race and 


W. WALDEMAR 


ON UNSAFE TIRES 
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> Ssul- 
serviceable. 1e cap is turned 
as desired, 
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You have always neede 
inkee Spiral Ratchet 
: 


Screw-Driver fo 


s 
-. 


round the home. W, 
for the first tu in history, 
ou can buy a genuine 
Y anke for $1.00 
& 
AMAZING VALUE! The 
“ Handy ! $12 
rol shop, hor garage 
Yankee” Quality! Sar is 
t famous Yankee 
Tools that add skill, speed, 
save labor and help ‘Make 
Be ter Mechat cs 
7 

See it on display at yout 
lealer’s. “Yankee No. 
33 H. Price, $1.00. For 
ay ring small hol ror 
screws or other purposes, 
bi ilso : KCC UCK 
and 3 Drills They fit 
Driver in place of blad 
Price 39¢ for Yank 
Dril! set is shown bel Ww. 


. 
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NORTH BROS. MFG. CO. 
PHILADELPHIA, U.S.A. 
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INVISIBLE LUBRICANT 
FOR WOOD TURNING 


sh. LUBRICATE the tail center of a lathe 
when turning wood, oil is sometimes ob- 
jectionable because it leaves a greasy spot that 
prevents the proper application of water stains 
and is always likely to show through a paint 
or enamel finish. In such cases, zinc stearate, 
obtainable at drug stores in sifter-top cans, 
may be sprinkled on the work instead of ap- 
plying oil in the usual way. 


HOW TO PAINT CONCRETE 
FLOORS SUCCESSFULLY 


(Continued from page 77) 
part cement to 2 parts washed “brick” sand 
such as masons use to point up brickwork. 
Sand containing dirt is useless for cement work 
and must be avoided 

Next, the grease or oil must be removed 
with a strong lye solution and a broom. Clean- 
ing gasoline may be used instead if there is 
no fire in the basement and caution is ex 
ercised, or a combination of gasoline and de- 
natured alcohol. This must be completely 
washed up and mopped clean 

The entire floor should next be well 
scrubbed with a broom or floor machine and 
a trisodium-phosphate washing powder. Do 
not use so ip or soap powder , Ora film will be 





rubber is 
ed t test for moisture before painting 


A weighted piece of linoleum or 


left on the face of the floor to which paint 
will not adhere 

Following the trisodium phosp! 
bing, the entire area should be well mopped 


scrub- 


cle cer which should be changed 
requent Give sufficient drving time as for 
new floors, and use the same test for final 
condition. Then apply a well brushed out 
uminum and varnish prime 
Power-station * engineers have found the 
latter especially valuable as a ground trap for 


tray electrical currents, which often produce 


condition of electrolysis, or spot softening 


ol the concrete, in the presence of moisture 
Knamel coats applied over the primer will 


ve a floor surface which will remain hard, 


clean, and smooth for vears to come, while 
permitting easy cleaning throughout For 
ost coatings of this type, it is safe to figure 
sq. ft. per gallon on an unprimed floor 


for one coat, and 200 sq. ft. for two coats. 





RADIO 0 


“Laco Oil- During HEATER 


Now, your home (even without a bas e 
ment an have clean, automatic, No- 
Work’’ “OIL HEAT —at sensational save 
Two great features—new and exclu 
the oil-burner field — give LACO Treme nd- 
ous Heating with Very aaeie u st. 

1. Famous LACO Burne os oft ient. 
Same prin iple used in LACOs liyears now, 
improved! 

2. Inner Heating U nit. Adds 20% e extra 
heating surface! Actually delivers 2 to 
40°. More Heat! 

More heat from less, low- “OS st off All de- 
livered into the rooms, no ed up the 

lifies and cir« glates the air. 














It. 4 sizes. Largest deliv. 


ers 120,000 b. t. u. of heat! «9 
NOW-—Save About $100! 


This verynewest‘‘Gun-Type’’LACO 
equa!s high-priced burners in heating 
efficiency, yet saves you $75 to $100 
- Only 1 mov ing part. Almost noiseless. 

Uses less low-priced oil. Amazing new 

—> _ patented device makes heavy oil highly 
ae combus tile. Factory- tested. Guaran 

teed. 3 siz 
WRITE © Se “= poste ard for big free book 

with photos, details, money 
saving prices 
DEALER Get Spl. Offer on world’s 
lowest priced, easy -to-sell 
BLACO Om BURNER COMPANY 
567 Union St. riswold, lowa__ 

















WORKS FROM ANY BATTERY! 


Amazing! New ELECTRIC ARC WELDER 
hooks up to any storage battery. Generates tre- 
mendous heat—welds all metal Makes per- 
manent repairs on auto bodies, fend- 
radiator sheet metal, brazes 
tin tronger than, before. Low 
a »wer cons umption. A rea ati s tool, 
turdily bu ILLY GUARANTEED. 
SEND NO MONEY Comet has thousands 
of uses in hom ¢, Karage, work hop. Order 
now. Send no money. We ship Comet, complete with rods. Pay postman 
only $1.95, plus few cents pestage. If not delighted return in 5 days 


and we refund money 
COMET WELDERS _ __ Dept. W- 156 6 _—Cincinnati, O. o. 
















Save YOU many DOLLARS 
6; 


100 “Fort McHenry 


SALUTES 


with every order 
$1.00 


GUARANTEED SAVINGS ON EVERY ITEM AT 
BALTIMORE FIREWORKS Co., INC. 
6900 EASTERN AVE. BALTIMORE, MARYLAND 











Woodworker's 
Turning and 
Joining 
MANUAL 


The simplest, most practical ways to 
make end tables, chairs, benches, high- 
boys, book-racks, cabinets, all kinds of 
furniture in your spare time. A revela- 
tion of simplicity and helpfulness. Many 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. New York, N. Y. 
- = 3 
Get ALUEDS Hew 
Spring CATALOG! 
Send for FREE 156-page Spring 1937 ALLIED Catalo 
10,000 parts; set bui Ider s’ kit Amateur gear; 5 
| t Radi P.A.systems;: testi 
© ents: books, tools, etc. BUILD 
;\o o°0 YOU ROWN POPULARSCIENCI 
KITS oe tite for Free pasts lists co 
ering: Simple S-W set: Picnic Port 


able Midget All-Wave set Bexii 
ners’ All-Wave: Volt-Ohmmeter, et 
























ALLIED RADIO CORP. Dept. 7-F 
833 W. Jackson Bivd., Chicago, tl. 


Send me your new Spring Catalog 
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Some Handy Tricks 


flames and smoke. Of course, the fire should 
be built at least ten feet from the nearest tree, 
away from dry grass and underbrush, and to 
leeward of the tent. 

It is surprising how well you can get along 
without any cooking utensils except a Dutch 
oven for boiling, baking, and dish-washing; 
a tin can in which to boil water and coffee; 
and a skillet. 

You need no experience to broil succulent 
fish, fowl, or steak; to bake meats of various 
kinds, or to bake bread, without any utensils 
at all. All you require is a stick, a rock, and a 
few pounds of clay. 


O COOK a fish of moderate size, for in- 

stance, first clean it in the usual way, leav- 
ing both head and tail intact. Meanwhile, 
have available a stick about thirty inches long, 
curved at one end like a fishhook, the 
other end cut to a sharp point. Stick the 
pointed end through the mouth, run it 
through the flesh under the backbone, and 
carry it on through the tail. Draw the en- 
tire length through the fish until the curve 
fits alongside the jaw. Thus you can turn 
the fish over and over above the hot coals 
until it browns on all sides. When the flesh 
becomes soft, the well-done trout or bass will 
slide down the stick and drop onto a plate 
easily. The same method serves for cooking 
fowl or steaks. Make sure the stick is green, 
or it will burn. 

You may prefer the rock method. Place a 
flat rock on a deep bed of coals, banking 
it around the edges with ashes to heat it 
rapidly. Test it for temperature as you would 
a skillet. When it is hot, fry or broil meat on 
the rock as you would at home. Remember, 
though, that some rocks disintegrate when 
heated. It is a good plan, therefore, to test 
your rock before using it, just to make sure. 


in Camping Out Told by an Expert Guide 


(Continued from page 47) 


Delicious double-crusted pies may be baked 
easily in a similar manner, excepting that heat 
must be applied from both top and bottom. 
Place the pie in an iron pan, and cover it with 
a close-fitting iron lid. After settling the pan 
in hot coals, pile hot ashes and coals on the 
lid. The cooking time depends on the size of 
the pie, thickness of the pan, and the fire. 

Fowl, from quail to geese, may be baked in 
clay. Make sure the coating is at least two 
inches thick, to prevent burning. Bury the 
package under coals and leave it from one to 
four hours, the time depending upon the size 
of the bird, thickness of the clay covering, and 
heat of the coals. With experience, you can 
bake birds as skillfully as at home. 

Not all your time will be spent around 
camp. You will plan hikes of a few miles at 
a time. In some sections, storms come up 
suddenly and might make it impossible for 
you to regain camp. For that reason, carry 
a canteen of water and some food, such as 
chocolate and raisins, everywhere you go. Al- 
so, a length of strong cord, a piece of soft, 
pliable wire eighteen inches long, a smail ax, 
carried on the belt, a hunting knife with a 
five-inch, broad-backed blade, waterproof 
matches, and a candle should be part of your 
equipment. In strange country, carry a com- 
pass and have topographical maps available. 

All these things are important. If you 
become lost, do not fret but seek cover and 
take stock of your situation. Make a tem- 
porary camp in a cave, under a large tree, in 
a hollow tree, or under a rock. If you have a 
can, punch two holes near the top and hook 
the ends of the wire in them, and you have a 
pot for boiling water. 

The matches, which are easily waterproofed 
at home by dipping the ends in melted paraf- 





Become An Expert A 


“HE demand for skilled accountants— 
‘T men who really know their business—is 
increasing steadily. New state and federal 
legislation requires much more, and more 
eficient, accounting from business—big 
and small. Corporations are in constant 
need of expert counsel in matters relat- 
ing to Auditing, Cost Accounting, Busi- 
ness Law, Organization, Management, 
Finance. Men who prove their qualifica- 
tions in this important branch of business 
are rapidly promoted to responsible ex- 
ecutive positions—given an opportunity 
to earn real salaries. The range is from 
$3,000 to $15,000 a year—even to higher 


income-figures. 


Send for Free Book— 


“Accountancy, the Profession That Pays” 
Why let the other fellow walk away with 
the better job, when right in your own 
home you can equip yourself for a splen- 
did future in this profitable growing pro- 
fession? 

Under the LaSalle Problem Method 
you can acquire a thoro understanding of 
Higher Accountancy, master its funda- 
mental principles, become expert in the 
practical application of those principles 


: , P Olndustrial M'’gm’'nt Law— Degree of LL. B. 
this without losing an hour from work 
or a dollar of pay. meme 
Your training will be under the direct Address 
mention POPULAR SCIENCE MONTHLY wien answering ad 
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supervision of a staff of legal, organiza- 
tion and management specialists, busi- 


fin, and the candle guarantee fire and warmth. 
After gathering wood, place the candle under 
the pile in a sheltered position and light it. 
When the wood ignites, remove the candle 

Most storms last only a few hours, after 
which you can return to camp. Should you 
think you are lost, wait until the sky clears 
and you probably will recognize landmarks 
that will guide you back to your destination. 

In planning hiking trips, either from camp 
or as your entire vacation, be guided by your 
physical abilities and not by your ambitions 
Four days and three nights are long enough 
to be out on the trail, unless you know from 
experience that you can withstand the hard- 
ships for a longer period. 


ge a permanent camp you require 
only light clothing in most climates, but 
for hikes in snake country, be sure to wear 
leather boots fourteen to sixteen inches high, 
or ten-inch boots if the trails are snake-free. 
I prefer composition soles, for both leather 
and hobnails slip on wet rock. Wear long 
woolen socks, with silk socks underneath. In 
the mountains, wherg sudden temperature 
changes may be encountered, wear long, light, 
woolen underwear, a wool shirt and some gar 
ment to break the wind, such as a leather 
jacket. An extra pair of socks is advisable. In 
case of rain, seek a dry spot, remove all cloth- 
ing, wring it out as dry as possible, and dress 
immediately. Wool dries rapidly on the body, 
and you run less chance of catching cold in 
damp clothing than when unprotected against 
wind or water. 

Do not attempt to carry more than forty 
pounds in your pack. Thirty pounds is an 
average load that is easily carried. I recom 
mend a light ack rack, weighing about one 
pound, made of durable wood, with cross 

(Continued on page 108) 





ccountanlt 


ness efficiency engineers and Certified 
Public Accountants. 


Preliminary knowledge of bookkeeping 
is unnecessary. Our free book on accoun- 
tancy fully explains how we train you 
from the ground up, or from where you 
now are, according to your individual 
needs. Low cost, €asy terms, 

If you are dissatished with your present 
equipment, the coupon just below this 
text will bring you the true facts about 
present-day opportunities in Accounting, 
all without obligation. 

The man in earnest to get ahead may 
find this coupon his most profitable aid 


to progress. 


LaSalle Extension University, Dept. 683-HR, Chicago 
The School That Has Trained Over 1,350 C. P. A’s 


I would welcome details of your success-building plan in accounting, together with copy of “‘Accountancy, 


the Profession that Pays,”’ without obligation. 


C] HIGHER ACCOUNTANCY 
Other LaSalle Opportunities: LaSalle opens the’way to success in every important 
ted in one of the fields below, check and mail. 
Modern Foremanship 
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(1) Salesmanship 
) Traffic Management 
Commercial Law 


Personnel M’gm'nt 


and Office M'gm'nt 


Practical Accounting 


Present Positi« 
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You Have To Treat It Like A Baby 


fool around with nitro- 


When 


glycerine, 


you 
steel 
let 
mistake twice be- 


mister, you need 


nerves. Remember, nitro doesn’t 


you make the same 


cause the second time vou won't be 
there. Handle it right ...OR ELSE! 
Oil well shooters have known. this 
long since, for nitro-glycerine Is a 


mighty important part ot then equip 


gerous explosive—and how man makes 
it work for him. 

But that’s not all this new 
of “Popular Science” brings you. Be- 


release 


fore your eyes it unfolds the story of 
the microscope and the new world it 
has opened up to science and medi- 


cine. It introduces the latest appli- 


ances to ease household tasks, and 


ment. So does the “Popular Science delving into.the archives of invention 
cameraman now! comes up with some of the most 
Ele followed a crew into fabulous devices you could 
a Lexas field and brought possibly Mae inne 
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markable shots of well nating full-color Para- 
shooting ever taken \s mount short. Ask your 
inp ips ho other mov on € motion picture theatre 
ing picture, vou can see manager when he plans 
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erine—world’s most dan- 


appreciate thre iwe- cn: 
some power ol nitro-elye- 


to show it. It’s the most 
absorbing film you've 
ever seen! 
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Produced in Cinecolor by 
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TRICKS IN CAMPING OUT 


(Continued from page 107) 


straps that provide a cooling air space be- 
tween the load and your back. 

In packing, roll all hard objects inside your 
blanket, preferably in a canvas bag. Place this 
near the top of the pack, for the load rides 
more easily if it is slightly top-heavy. 

You should count on two pounds of food 
for each day of camping, except on hiking 
trips, when dehydrated fruits and vegetables 
will cut this weight by half. In addition to 
bacon, coffee or cocoa, dehydrated eggs (good 
when scrambled), sugar and corn meal or 
flour, carry two cans of soup, fruit, or fruit 
juice for each day you expect to be gone. Here 
is where an eighteen-inch wire comes in handy. 


PEN two cans for dinner in the evening, 

fit the wire into holes, and you have ex- 
cellent pots for heating soup and boiling wa- 
ter. Throw them away after breakfast, but 
save the wire. You can buy tinned butter that 
will remain fresh a few days after opening. 
Bacon should be already sliced, and is useful in 
providing grease for frying fish. Dehydrated 
fruits must be soaked overnight, whereas veg- 
etables only need to be mixed with water and 
heated. Don't forget to take a can opener. 

On trips of this sort, it is better to take 
a warm drink than to eat heavily when 
reaching a camp spot weary and hungry. 
Bouillon is refreshing, and even warm water 
alone is invigorating. 

Beware of colds, blisters, and cuts while in 
the open. The first may lead to pneumonia, 
the second to blood poisoning, and the latter 
are a nuisance, to say the least. To avoid 
later troubles, carry as complete a first-aid kit 
as possible. This should include a piece of 
heavy cloth about eighteen inches square, for 
use as a head bandage or arm sling; one 
dram of sodium permanganate; two ounces 
of sodium bicarbonate; twelve cathartic pills; 
two gauze bandages two and a half inches 
wide, and two cotton bandages three inches 
wide; one roll of adhesive tape, one inch wide; 
twelve safety pins; a little absorbent cotton; 
one ounce of tincture of iodine, and one yard 
of sterile gauze. 

Clear white gasoline, soap, talc, and flowers 
of sulphur mixed with cornstarch also are 
useful. If, in the vicinity of poison oak or 
poison ivy, you feel an itchy sensation, soak 
a rag in gasoline and apply to all exposed 
parts. Avoid water. Repeat in two hours, and 
again twenty-four hours later if the itching 
continues. Flowers of sulphur rubbed on the 
skin will prevent ‘“chigger” bites. In hot 
weather, the cornstarch is used to make the 
sulphur adhere to moist skin. As for mosquito 
bites, they may be avoided by wearing netting 
around face and neck. A heavy petroleum- 
base grease, while not pleasant, also is ef- 
fective. 


ALC and a good grade of soap are worth 

their weight in gold when you limp into 
camp suffering from the pain of a large blis- 
ter. Work the soap into a rich lather and ap- 
ply it to the blister. Then sprinkle talc over 
the soap, finally wrapping the blistered part 
to keep out dirt. For safety’s sake, do no 
more walking than necessary until the blister 
heals. 


Pack trips, which carry you to virgin 
country not yet penetrated by highways, 
should be undertaken only with an expe- 


rienced guide. Generally, you may safely carry 
to your point of departure canned goods, with 
which good meals may be quickly prepared 
Nobody enjoys being camp cook, and canned 
goods today are usually tastier and more 
wholesome than the average man can prepare. 

If you follow these suggestions, your vaca- 
tion in the open will be more likely to prove 
inexpensive, comfortable, and productive of 


dividends in health and pleasure. 
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and hole screen are fastened properly in posi- 
tion, and the bulbs are screwed into place, 
you are ready to adjust the shadows for pho- 
tographing a subject. 

To do this, take a light-colored felt hat 
and support it in the position that a subject’s 
head would occupy. Then turn on the upper 
lamp alone, and move its bracket until the 
lines of light projected by the holes upon the 
hat are at their clearest and brightest. Then 
tighten the screw to hold the upper lamp 
arm in position. 

Now turn on the two side lamps and 
adjust their brackets until the shadows cast 
upon the front and back of the hat are equal- 
lv sharp and black. Then make sure that 
every third shadow cast by the wire mesh of 
the side gratings joins up with one of the 
Lright lines thrown by the rows of holes in 
the upper screen. 


HEN the lamp arms are correctly ad- 

justed and clamped in place, you are 
ready for a sitter. He, or she, must be posed 
with the direct profile toward the camera, 
which must be on a tripod with the lens op- 
posite the center of the little stage on which 
the subject’s head is being illuminated. 

With the subject in position, have him 
move slightly toward and away from the lens, 
and watch how the dark and light lines from 
the side and top screens are contoured upon 
the face and hair. Note that each line can be 
traced around, outlining a section through 
the subject’s head, just as the knife cuts out- 
lined the sections of the apple. 

Note whether the shadows of the wires are 
visible on all parts of the face and neck. 
They should be visible under the chin, the 
cheek and ear, and into the eye socket. If 
they are not, readjust the lamp arms until 


Make Lifelike Portraits of Your Friends by ‘Camera Sculpture’ 


(Continued from page 61) 


they are, and then match up the lines upon 
the light felt hat exactly as you did before. 

When the lines are clearly visible on all 
parts of the subject’s face, head and neck, 
you are ready to make an exposure with the 
camera. 

By using super sensitive panchromatic pack 
or roll film and an F/+4.5 lens, with the three 
200-watt lamps in the apparatus, you can 
take exposures of a tenth of a second with 
people of light complexion and hair. Dark 
skins and hair will require from a fifth to 
a half-second. 

When your films are developed and found 
to show the shadow contour lines with dis- 
tinctness on the face, neck, and hair, you are 
ready to make an enlargement of the head to 
the size that you want the finished relief por- 
trait to be. A good size is about six inches 
high, but they are easier to do life-size. 

With the enlargement made, place it upon 
a drawing board and cover it with thin trac- 
ing paper—or, better still, with a piece of 
architect’s tracing cloth. Hold two corners 
with thumb tacks. Then trace each contour 
line completely, beginning with the smallest, 
until you have every section outlined clearly 
and accurately upon the tracing cloth. 

Now and then, you will find that two or 
even three of the shadow lines join up for a 
short distance on the face, especially around 
the nose and mouth. This merely means that 
the edges of the same sections will coincide for 
the same distance in the finished model. 

After you have finished on tracing cloth a 
complete outline of every section, as shown 
in your enlargement, it is a simple matter to 
transfer the separate outlines to cardboard, 
using typewriter carbon paper and a hard, 





sharp pencil, and cut them all out with a 
pair of very sharp scissors. You will find it 
helpful to number the contour lines on the 
tracing, and to mark the sections with cor- 
responding numbers as soon as they are out- 
lined on cardboard. 


REPARE, as a foundation for your plaque, 

a circular or oval piece of plywood. It 
can be of any thickness desired, but should 
not be too thin, because the finished plaster 
casts will be of the same thickness and they 
must not be too fragile. 

Then take the largest section of the head 
and glue it to the center of the plywood base 
Build up the other sections, one upon an- 
other, gluing each in place as you proceed 
with the work. 

When the last section (the smallest) is in 
place, you will get your first rough hint of 
what the complete sculpture will look like 

To finish it, take medium-grade sand- 
paper and trim down any rough projecting 
corners on the cardboard “steps.” Then take 
putty or modeling clay and a blunt-ended 
table knife, and fill up the “steps” of the 
sections. When you Have filled all the angles, 
so that the surface becomes an even curve 
instead of a series of steps, you will have a 
lifelike, low-relief portrait of your sitter, al- 
though you may not have a spark of ability 
to model in clay from life! 

If you use putty instead of modeling clay, 
it will get hard, and the model can, if de- 
sired, be painted or enameled. Probably the 
best method (which also allows of making 
duplicates) is to cast the plaque in plaster. 
For this the original model should be shel- 
lacked thoroughly. It is then easy to make 
from it, first a plaster-of-Paris mold, and 
then a plaster plaque. 








How amazing new Perfect Circle X-90 Piston Ring restores 
new-car pep and oil mileage — doubles engine life!..... 





After 25,000 to 
30,000 miles, the 


cylinders in a car 


| 
| 
| 
engine are worn larger 
at the top than at the 
bottom. (The diagram, 


of course, is greatly ex- 





} aggerated.) 


Compression is 

2. lost (a) and the 
power delivered 

| to the crankshaft (2) is 
| wasted—car is sluggish. 





the piston rings when 
cylinders become worn, 
causing carbon, and ex- 





| Oil also escapes up past 
4 


cessive oil consumption. 


Aluminum pistons 
3. also collapse, caus- 

ing piston rockand 
piston slap and making 
it impossible for the 
rings to seal the cyl 
| inder walls. P. C. Piston 


re 
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Expanders bring the pis- 
tons back to their origi- 
} nal shape and fit. 
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... There are 192 other amazing facts of vital interest to every car 
owner in this marvelous book offered you free. Thirteen sure ways 
to save gasoline! How to safely pass a car with blinding headlights! 
How to double the life of your car! How to restore new-car pep, 
power, and oil mileage after 25,000 to 30,000 miles! This book may 
save you hundreds of dollars, even your life. Send for it. It’s FREE! 


PERFECT CIRCLE 


PISTON EXPANDERS 





(Trade-mark Reg. 
U.S. Pat Off.) 
Copyright 1937, The 
‘erfect Circle Company 
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] Ordinary type Perfect Circle f X-90's have the 
4. piston rings, in at- [ 5. X-90 Piston Rings | 6. amazing flexibil- 
tempting to make introduce an en- ity to seal worn 
up for the cylinder wear, | tirely different principle. cylinders, without drag 
use a single expander 6 little double-leaf : 
spring which exerts high springs, acting indepen- an mid ‘speed. oil 
| pressure, 30 to 60 | dently, apply light, uni- mileage is increased up 
pounds, against the | form pressure, 20 to 25 to 500%. New-car pep is 
| cylinder—causes piston | pounds, from top to restored. The life of the 
| drag—cuts horsepower. Le } bottomofcylinder walls. J engine is doubled. 
ee 
68-PAGE LIFE- AND CAR-SAVING BOOK Free! THE PERFECT CIRCLE COMPANIES, PS 6-7 
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‘How to Double the Life 
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This Amazing Sponge 


wie Owely pir cam of 


No./ POLISH 





E make this generous offer so that 

new thousands of car owners 
will try No. 7 Duco Polish immedi- 
ately, and see how greatly it improves 
the appearance of the car. You should 
use No. 7 Polish on new cars as well 
as old. It keeps new cars beautiful 
and restores the color and lustre of 
old finishes dulled by grime and 
Traffic Film. 


Now we offer a Du Pont Cellulose 
Sponge (25c size) FREE to everyone 
who buys a pint can of No. 7 Polish. 
(Offer good in U. S. only.) This 
sponge, created by du Pont chemists, 
is ideal for bath and household clean 
ing, as well as for the car. See your 


dealer WHILE THEY LAST! 


GRIME DOES NOT PAY 


... USE No.7 





a blaze. With bulging, flame-seared tanks, 


ott INS ENGINEERS TURN DETECTIVES TO SOLVE 
absorbent MYSTERIOUS ACCIDENTS 


(Continued from page 21) 


formation, jamming the vital control surfaces. 

In the other disaster, ten sight-seers started 
for a night flight over Pittsburgh in a tri- 
motored transport plane. Hardly had the ship 
cleared the airport, when all three engines cut 
out at the same time. The machine crashed, 


telescoping into a tangle of wreckage and 
carrying all the occupants to death. 
Airway experts reached the scene in five 


minutes and began examining the wreck. In 
the crumpled cockpit, they found the cause 
of the accident—the heel of a woman’s shoe. 
One of the women passengers had been sit- 
ting on a narrow emergency seat in the cock- 
pit. In bracing herself after the take-off, she 
evidently had pushed her right foot under 
the cowling where the heel of her shoe 
jammed against a small valve lever, cutting 
off the fuel supply to the engines. 


NDERGROUND blasts—dust, gas, and 
dynamite explosions in mines—provide 

ticklish jobs for the expert in search of clews. 
Specially trained state and Federal officials 
are on call for investigations of this kind. 

Some weeks ago, a mysterious blast in a 
California mine killed five miners and an 
engineer. The tragic story of the disaster was 
relayed immediately to state officials in San 
Francisco. F. L. Lowell, the mining inspec- 
tor nearest to the scene of the explosion, was 
“somewhere in northern California” on a 
motor trip 

Over the teletype flashed a description of 
his car, with an order directing him to the 
mine. At Carquinez bridge, near Oakland, 
officers caught up with him. Lowell turned 
his car eastward, sped beyond the Nevada 
line to find roads clear of snow, doubled back 
along an open highway, and reached the head 
of a nine-mile tramroad, the only means of 
access to the shaft where the explosion had 
occurred 

Deep in the earth, Lowell studied frag- 
ments of the electric wiring. It had been 
safeguarded properly. This left him only one 
conclusion: a bump had set off a detonating 
cap on the powder car and 700 pounds of 
dynamite had spread death and destruction. 

Following another mining disaster, in the 
coal regions of the East, investigators found 
an electric flash light, its glass parts shattered. 
Under a microscope, they studied the ends of 
the metal filament of the bulb. One piece 
ended in a tiny ball, the other in a sharp 
point. This told the scientific detectives 
much. It indicated that the filament had 
fused in the open air, following breakage of 
the protective glass, and thus had ignited the 


fire damp or combustible gas which forms 
within such mines. 
,;ROM the high seas, as well as from the 


air and underground, come problems and 
mysteries for the engineering sleuth to solve. 

In one instance, | was told, a collision in 
fog was traced to compass errors caused by 
semipermanent magnetism in the metal hull 
This magnetism, the investiga- 


of tue ship 

tors found, had been built up when the vessel 
was docked for several weeks in a_ north- 
south position. To prevent such difficulties, 
metal ships under construction have their 


keels laid down in a_ northeast-southwest 


direction, crosswise to the lines of magnetic 
force in the earth 

\ few years ago, a large oil tanker was 
plowing through heavy swells midway be- 


tween California and Hawaii. Without warn- 
ing, a terrific blast rocked the vessel and 
killed several of the crew. For five days, as 
the ship raced back toward San Francisco, 
the remaining members of the crew fought 


the ship passed through the Golden Gate and 
eased along side a dock. 

Gas experts, hull inspectors, engineers, 
swarmed over her side and down into the 
tanks. As no one had been below decks at 
the time of the accident, the explosion could 
not have been caused by a man-made spark. 
One thing, which the average person would 
have overlooked, caught the eye of one of 
the investigators. This was a number of 
large rust flakes. By rubbing some along the 
metal wall of the tank, he produced sparks. 
Here was the explanation of the blast. Cakes 
of rust, sliding along the inside of the tank as 
the vessel rolled in the swells, had produced 
the sparks that touched off the accumulated 
fumes. Now, rust is carefully removed from 
the insides of such ships. 


N 1932, another disaster at sea taught its 

lesson. Sailors aboard the U.S.S. Colorado 
were engaged in antiaircraft practice when 
the big gun they were aiming aloft back- 
fired. Five men were killed. A naval board 
consisting of ordnance experts, engineers, and 
veteran officers, investigated and found that 
the breech of the gun had not been closed 
tightly. Now, gun crews serve their pieces 
secure in the knowledge that automatic locks 
hold breechblocks tightly in place, even when 
they are only partially closed by the operators. 

A number of years ago, the U.S.S. Missis- 
sippi was steaming in formation with other 
ships on the Pacific Ocean. Crews worked 
with machine precision in the fourteen-inch 
gun turrets, trying for a gunnery record. 
Suddenly there came a flash of fire, a roar- 
ing blast, and forty-one men died within the 
narrow confines of the turret. 

Scrutinizing every inch of surface on and 
around the gun, engineers found that the 
compressed air, which cleans the bore after 
each round, had failed. A burning fragment 
of cloth from a powder bag had set fire to 
the incoming charge. Many of the doomed 
men would have escaped if the turret had been 
equipped with a hatch leading to the deck. 
Such an avenue of escape has been developed 
as a result of the disaster. 

Occasionally, freaks of fate and inexpli- 
cable whims of chance produce a chain of 
events that adds to the difficulty of an engi- 
neering detective’s work. An instance of the 
kind occurred not long ago in Chicago. 

In a large cold-storage plant, a generator 
burst into flame. The engineer in charge 
slapped down the throttle to stop the gen- 
erator. At that moment the sixty-two-inch 
flywheel burst. Fragments shattered an oil 
separator; the*oil ignited; ammonia gas ex- 
ploded vioiently; girders were blown from 
their moorings, and a concrete sidewalk was 
torn up for the length of a city block. 


URING the last two decades, some 400 

dust explosions, incident to the handling, 
milling,and processing of agricultural products, 
have taken a toll of 320 lives. Following one 
terrific blast at a midwestern grain elevator, 
small pieces of metal were found mixed with 
the grain. Bumping along the chutes, they 
had produced sparks that touched off the 


explosive dust. Now, magnetic separators 
and inert gases, which reduce the oxygen 
content of the air at danger points, have 


gone far toward removing the menace of 
dust explosions. 

Throughout their work, the main aim of 
the engineering detectives is to prevent the 
recurrence of tragedy Thanks to. these 
sleuths of science, accidents are less likely to 
repeat themselves. By solving mysteries of 
the present, they provide safeguards for the 
future 
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> PHOTOGRAPHIC 
BARGAIN BOOK 


of Cameras 
and Supplies 


Explains latest inven 
tions, methods in Photog- 
raphy and Home Movie 
Making, for fun and 
profits. Offers hundreds 
ot amazing, money -sav 
ing Bargains in still and 
movie Cameras, Lenses, 
Films, etc. Used > a 
ment accepte 
trade. Satisfaction guar- 
anteed! RITE! 


CENTRAL 


230 S. Wabash, Dept. A-136, Chicago, U. S. A. 
Photographic Headquarters Since 1899 











The Midget Slide Rule 


equals a 12 In. straight slide rulein pre- 
cision. Has A, B, C, D, Cl, Log-Log, 
\ Binary, Add and Subtract scales. Gives 
Logs. Gives Trig. functions to lminute 
from 0 to 90 degrees. The Engine-divid- 
ed scales are on white coatedaluminum. 
Permanently accurate. The Midget is, 
undoubtedly, the most versatile calcula- 





Fabrikoid case and Instruction Dok , 
$2.00, cash or C. O. D. Money back if 
not satisfactory. Circulars free. 
Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule Makers since 1915 
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FINEST QUALITY—REAL 


VENETIAN BLINDS 


at 35 to 50% Savings 






Reantify your own home r go into 
omsatit = “att? «the business for yourself and make 
He Haid) real profits 
3] AHL Complete, modern blinds with lat 
tha aly 
1) Hilt! estimprovements. Blinds are made to 
bra ME rder for your windows with auto- 
eT Ht atic, patented cord catch and worm 
! Vita » tilt " Speer e 
? hip 4\\} ; gear tilting device all attached. You 
Hil ntl simply paint or varnish the beautiful 
a ty Wid satin finished wood slats, allow to 
i! Ny iry, insert slats and hang 
et AV here's nothing to make or cut- 
i 
it \W everything sready toinstallin a jiffy 
it 











The Rex Company, inc. 
716 Columbus Avenue 
Boston, Massachusetts 


tesult—the best blinds money can 
rf j buy at less than wholesale cost 
t —-— —— | Send for Complete Details 
| Hii 
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World’s Most Amazing 
Book of Rare and Secret 
Information! 


The Book of Formulas 


w basis of many fortunes! Formulas, Recipes, 
Methods and Secret processes for making and improv 
ing upon beverages, glues, cements, enamels, paints, 
‘ { ! tooth pastes silver and 
nickel-plating, oils, lubricants, and a thousand and 
one things for commercial and household use! Your 
fortune may hang upon one little hint from this most 
amazing of books! Information from a_ thousand 

rees—not normally available to the general public 
mw published for the enjoyment and practical 
of Popular Science readers 


FUN and PROFIT for Experimenters 


If you like 


osmetics, dyes, inks soaps 


prot 


experimenting with things, either as a 
hobby or as a serious vocation, here are modern 
formulas which, taken as a base, may lead you to 
ie discoveries and profits 


only $ | -00 C.0.D. 





STUDYING SPIDERS UNDER 
YOUR MICROSCOPE 


(Continued from page 59) 


treme posterior end of the spider’s abdomen. 

Perhaps the most interesting part of the 
spider’s abdomen is a set of tiny openings 
grouped into six projecting “spinnerets.” In 
the abdominal cavity are silk glands in which 
is produced a fluid that hardens into the fa- 
miliar web silk upon contact with air. Each 
of the six spinnerets contains scores of very 
tiny holes, through which the fluid flows. The 


strand, and these strands from the individual 
spinnerets, join with others to form a single 
thread. Spiders have remarkable control over 
their silk-spinning machinery, for they can 


| 
ti | ui 
tiny strands from the holes unite into a larger 








Embedding a spider in wax, in order to dis- 
sect it. A hot needle is used to melt the wax 


produce strands of different size, and some 
spiders can spin, at will, threads coated with 
a sticky substance 

The wheel-shaped webs you often find glis- 
tening with jewels in garden or field on a 
dewy morning, are excellent examples of the 
spider’s spinning art. These webs are com- 
posed of a number of straight threads radi- 
ating from a common center, like wheel 
spokes, and connected by other strands run- 
ning spirally, like the groove on a disk phono- 
graph record. Touch the strands with your 
finger. The radiating ones do not adhere to 
your skin, but the spirai ones do. Stick two 
pins into a cork, so that their shafts are par- 
allel and a half inch or so apart, and with this 
instrument collect a few strands from the web, 
both radiating and spiral ones. Examine them 
under the microscope. 


OW you can see why the spider was one 

of the world’s first inventors; it pro- 
duced the earliest known “‘fly paper.” For, un- 
der the powerful lenses of your microscope, 
you can see that the sticky parts of the web 
are really strings of microscopic beads spaced 
with remarkable precision along a silken cord. 
Large and small beads may alternate. Each 
bead is a tiny droplet of a sticky substance 
secreted by the spider. The purpose of these 
tacky threads is to catch and hold any fly or 
other insect that is foolish enough to meddle 
with the web. The radiating threads of the 
web are not covered with sticky beads; their 
job is to support the web and not to capture 
prey. Not all webs, however, are constructed 
with fly-paper threads. 

The technique of the spider in capturing a 
fly or other prey displays a considerable in- 
stinct for military strategy, just as its web 
building shows the influence of good engi- 
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Most sensational boat de- 
velopment in a 

























evenings to build a new Mead > 
Portable Ki-Yak and save Half 44 < 
the factory-built cost! Just > 4 
the thing for Vacation and sum- 5 


mer fun—or sell at a hig projit! 

Hurry—Rush 10 cents and cou- 

pon for Circulars, Introductory 
: ; ' 


prices, Special Offers 


OK-2, the Outboard Ki-Yak. 
Convertible to Sail or Rowboat 


IDEAL boats for Vacation 
Fun, or to sell at BIG 
PROFIT! Take your ‘‘Mead’’ 
anywhere by hand, auto, 
FOR paddling, sailing, oute 
board-motoring, fishing, 
hunting, camping. Safe. 
Leak-proof. Seaworthy. 
Strong as giants—and 
lightest portable boats of 
their kind! The most inex- 
perienced boy or man can 
do an assembly job to be 
proud of because every part 
is NUMBERED All ribs 
formed - to - correct - shape! 
MEAD KI-YAKS are quick- 
ly convertible to swift sail- 
boats. Thousands in use 
all ~ver the world. MEAD 
makes the finest QUALITY 
KI-YAK you can buy, or 
build at home yourself. 


PRICED LOW 


Get ready now for Vaca- 
tion Learn about these 
beautiful, portable, INEX- 
PENSIVE boats—and how 
you can assemble yours at 
home and pay only a little 
fressive Group’ Building 
Pian.’’ Send Coupon and 
10c for latest Circulars 
showing $7 actual photos 
of MEAD KI-YAKS, Low 
Introductory Prices, Spe- 
cial $6 Gift Paddle Offer. 
Do it NOW! 


MAIL COUPON NOW 


[56 PADDLE 


GIVE 


with your CK 
Ki-Yak— if you 
hurry! = 
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BE YOUR OWN FIXER 
AND SAVE THE REPAIR MONEY 





Typical repairs that can 


he made perfectly with 
Smooth-On: — Stopping 
leaks in steam, water, gas, 


oil or stove pipes; mending 











cracks, breaks or leaks in - 

° : TH-ON 
furnaces and boilers, radia- Per . 
tors, tanks, sinks, pots and oe 
pails; making loose handles Ra 
tight on umbrellas, knives, ; 
hammers, brushes, drawers, j | A 

} 


etc. ; tightening loose screws, 


hooks, locks, door knobs, | a 
etc. = 


Leaky Pail 








On the Automobile: a oul 
Making cracked water jack- Se — ee 
ra ™ *) 
ets and pumps good as (@\_) | | 
LA) 
new; stopping leaks in ra- ni 


hose connections, 





diator, 





gas tank and gas, oil and 

1 . ‘ 
exhaust lines; making a " 
fume-proof joint between 
exhaust pipe and tonneau ee | 
heater; tightening loose | on 

. Smooth ON 

headlight posts; keeping wera, 
grease cups, hub caps, and -r——) 
nuts from loosening and \ J Ht 
falling. off, etc. a i} 








Practically every house 
holder spends at least $10.00 
to 350.00 year and 
many spend several times 
that much on the above and 
ther simple repairs that can 
be made quickly, easily and 
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ell with Smooth-On No. 1 
With a can of Smooth — 
On you can save this money C I 
in your own home—and by 2.5 
7 
doing similar repair work >) 
for the ' } ‘ 
tor others, you can make Cr 
money ] b 
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make repairs and the Oil Leaks 
amount of Smooth-On used 
on any one job seldom costs more than a 
lew cents 
HOME or AUTO To get perfect results, 
REPAIRS write to us for and use 
, the Smooth-On_ Repair 
mT Book 
b/ 
~— - 4 
ows Get the booklet from us 
m7 | and Smooth-On No. 1 in 
ni Bey y oz., 1-lb. or 5-lb. tins 
from any hardware store. 
WITH 
SMOOTH ON SMOOTH-ON MFG. CO. 
Write for IE ck Ave 
FREE BOOK Jersey City, N . 
Please send the free Smooth- 
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ONLY BENJAMIN HAS THE GENUINE SAFE | 
COMPRESSED 
AIR PISTOL 


For Target & Smali Game Economical Ac- 

curate Practical ong Oh Force Amaz- 

ing Maximum Velocity Sa Single Shot 

with Bolt Action Hammer Fi = Hair Fert ger 
cP py J or BB Price $7.! Li ter $1.75 

22 Single Shot Air Rifle = $2 Single Shot 

Rit ‘Alr Rifle $6.00 §5'shot 

Dealer or Di No se required—SAF The Only 

ba ‘compressed ‘Air ‘Pistols & Rifles On the Market. Full De- 

tails ereote Fr Write Today for introductory Offer 

BENJAM! AIR RIFLE CO., 653 N. B’way, St. Louis, Mo., U.S.A. 


e Be Repeater Air Rifle $7.50-—at 
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STUDYING SPIDERS UNDER 
YOUR MICROSCOPE 


(Continued from page 111) 

carcass of the victim is left as a trophy of the 
spider's prowess as engineer, strategist, and 
trapper. 

The act of subduing the captive by spinning 
silken threads around it calls attention to a 
detail of the silk-spinning equipment. You 
will remember that each spinneret is pierced 
by hundreds of holes through which the silk- 
forming fluid flows. Because the fluid emerges 
in very tiny strands, it hardens almost in- 
stantly to produce a larger strand of great 
strength. Were the fluid to flow out through 
only a few larger openings, air could not get 
to it immediately, hardening would be slow, 
and the spider could not spin its thread with 
lightninglike rapidity. 


ly YOU want to dissect a spider or other in- 
sect to see what is inside, a convenient way 
of holding it is to embed it partially in wax. 
Melt a little paraffin or beeswax in the center 
of a one by three-inch glass slide, preferably 
a hollow-ground one, and let it cool. Lay 
the specimen on it, arrange it as you desire, 
and touch the wax with a hot needle. The 
molten wax will “wet” the adjacent surfaces 
of the specimen, and upon cooling will hold 
it securely 

Actual dissection of such tiny objects as a 
spider’s abdomen can be accomplished easily 


with instruments made from a glass tube. 
Heat a length of small-diameter glass tubing 
over a gas or alcohol flame, and draw it out 
into a hairlike strand. Break the strand so 


that it forms sharp cutting edges. Examina- 
tion of the tubes with the microscope will re- 
veal whether or not they have suitable cut- 
excellent scal- 


ting edges. By repeated trial, 
pels can be produced. 

The wax should be built up around the 
edges so that it forms a tiny saucer, with the 


spider near the middle. This serves to retain 
a normal salt solution (0.7 to 0.9) grams of 
table salt to 100 cubic centimeters of water) 
with which the specimen is flooded during dis- 
section. 

You do not, however, have to capture and 
kill a live spider in order to investigate its 
structure with the microscope. As if it knew 
millions of years ago that microscopists some 
day would be wanting to peer at its fangs 
and legs and body hairs and other external 
details through their magic lenses, the spider 
developed the habit of shedding its skin peri- 
odically. This habit is useful to the spider, for 
it enables it to discard one skin for a larger 
one as it grows bigger, and it helps the mi- 
croscopist because this shed skin carries with 
it a great many details of the surface of the 
body and its appendages 

You can find spider skins in almost any 
web. They look, at first glance, like dead, 
dried-up spiders. You must handle them with 
for they are very fragile. Frequently it is 
possible to see structure more clearly in these 
skins than in live specimens, An example is the 
hinge construction of the poison fangs, which 
shows up much more plainly in the discarded 
covering because it is more transparent 

To make permanent mounts of spider skins, 
simply moisten them with xylol until all air 
bubbles have been expelled, and mount them 

balsam. 


care, 


JYERHAPS you will want to make perma- 
nent mounts of some of the organs you re- 
from spiders or insects, or of bits of 


move 
tissue from larger animals. You can save 
much time by employing the new dioxan 


method of preparing them. 

The use of dioxan in microscopic technique 
is a process, just now coming into popularity, 
that threatens to replace the familiar alcohol 
method of dehydration, and to alter the proc- 
ess of fixing tissue (Continued on page 113) 













Glorious Thrills For You 
- with a TELESCOPE 


Wollensak Telescopes gather exciting 
scenes from miles around and bring them 
to your eye —highly magnified and in 
sharp detail. Seven sizes—from 6-power $47.50 
at $2.50 to 45-power at $47.50 (with ce- 
lestial eyepiece 68x for itm 75). At 
dealers or direct, postpaid (or 
C.O.D.). oop heal 
guarantee. 












FREE 
CATALOG 
Wollensak Optical Company 
798 Hudson Ave., Rochester, N. Y. 


WOLLENSAK 












FREE FOLDER 
on MICROSCOPY 


Write for our free 12-page 
folder on amateur microscopy 
and_ microscope equipment. 
Read of the fascination of mi- 
croscopy as a hobby. Read why 
none but precision microscopes 
can give you the detail you 
need. At left, Bausch & Lomb 
precision Model R_ micro- 
scope, with 455-page book, $21. 


BAUSCH & LOMB OPTICAL CO. 


190 Bausch St., Rochester, N. Y. 


pauscHeELOMBMICROSCOPES 
























New 


mp) > fy ve 


They are compact portable, rug 
ged and efficient. They stand 
the heavy grind of continuous 
use—yet are astonishingly low 
priced. Complete DELTA line 





include Circular Saws, Scroll 
Saws, Lathes, Jointers, Shap 
ers, Band Saws, Grinders, Drill 
Presses—and full line of ae- 
cessories. Send today for big 


18 page 


FREE CATALOG 
(Dept. B637) 
DELTA MFG. CO. 


600-634 E. Vienna Ave. 
Milwaukee, Wis. 


60 POWER TELESCOPE $2. 29 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different 
* magnifications. 20 power foe ultra 
bright images with 40 & 60 power for e 
tra long range. Guaranteed to bring 
distant objects, people, sports 
events, ships, moon, 
stars, etc., 6¢ 

times as close 






















Makes dis 
tant objects ap 
pear right in front of 
ou. Can be collapsed to less 
than Ps foot in length. Multiple lens 
system. 30 mm. objective in heavy brass 
mount. Directions included for using as a com 
pound 4 le ons mic roscope. American made. We pay the post 
age. Onl Address Dept. 66 


DECORATIVE METAL WORK > 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles 
in your home workshop. You ua be surprised how easy 
and interesting metal work really is. Fully illustrated 
with diagrams and step-by porn instructions Sturdy 
loth binding, 253 pages. Send only $2.00 and your_copy 
will he sent postpaid pega a Monthly—Dept. 
67, 353-4th Ave. » New York, 












Know eractly how much liquid is in your Hydraulic 
Brake System at all time The safety of your car 
depends on the perfect operation of its brakes. Don't 
guess. Install the simple, marvelous VISA-GAUGE 
and see at a glance the leve! of your brake fluid. 
Specify make and year of car Mail! today $2.00 
check or money order, postpaid; or if you prefer, 

C.0O.D., plus few cents postage on delivery. Order 
Yours Today; illust-ated folder free. 


VISA-GAUGE CO., Dept. A.P. 
516 Fifth Avenue, Suite 405 New York, N. Y. 
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(Continued from page 112) 


for cutting into thin sections, or of pre- 
paring small animals, plants, and parts of 
organisms for mounting without sectioning. 

Dioxan is the common name of diethylene 
dioxide, a waterlike liquid that can be used in 
place of alcohol and xylol in microscopic 
technique. It mixes freely with water, alcohol, 
xylol, paraffin, and balsam. Dioxan is in- 
flammable and slightly anesthetic, so that you 
must use it with ordinary caution. It is not 
expensive, co:ting about twenty-four cents a 
pound (about one pint), not including bot- 
tling and shipping charges. 

Dioxan’s chief value in microscopy is that 
it saves time. Operations that formerly re- 
auired hours or days can now be performed 
in a few minutes. There are several procedures 
for using dioxan, each depending to some ex- 
tent on the material and the ways of mount- 
ing it. 


A ROUTINE that works well with parts 
of spiders, and similar specimens is | e- 
gun by fixing the specimen from one to three 
days in a standard solution, such as picric- 
alcohol. This can be made up by mixing 500 
cubic centimeters each of water and ninety- 
five-percent alcohol, and adding two grams 
of picric acid. When fixation is complete, the 
specimen can be stained, if desired, in eosin, 
or other dye, after which it should be rinsed 
in water. 

The next step is to remove the water and 
alcohol with dioxan. Place a quantity of cal- 
cium chloride in a wide-mouthed bottle or 
jar, and over it place a disk of fine wire 
screen. A piece of filter paper or cloth can be 
used if the wire mesh is not available. Pour 
in dioxan and let it settle, then put in the 
specimen, and let it stand for three hours, or 
longer if the specimen is large. Keep the bot- 
tle tightly corked, to prevent evaporation and 
absorption of moisture from the air 

The dioxan in the jar extracts all water and 
alcohol from the specimen, and the calcium 
chloride, in turn, extracts them from the 
dioxan. Thus the dioxan does not become ex- 
hausted, and can be used over and over again. 
T.e calcium chloride, however, will begin to 
crumble in time. When this happens, remove 
it, filter the dioxan, and add fresh chloride. 

After the specimen is dehydrated, transfer 
to balsam thinned with dioxan, and mount on 
a slide under a cover glass. 


ENGLISH RAILWAY HAS 
CANINE TRACK WALKERS 


Hirep as track walkers, twenty-five sheep 
dogs are patrolling the tracks of an English 
railway to keep sheep from interfering with 
the passage of trains, Although all the tracks 
are fenced, animals straying from herds along 
the right of way find gaps in the barriers, and 
wander onto the tracks in search of grass and 
weeds that they can eat. Human track walk- 
ers have proved to be failures, not only in 
locating the strays, bui in getting them out 
of the way when they are found. Besides lo- 
cating the trespassing sheep, a duty not dif- 
ferent from that practiced by well-trained 
sheep dogs every day of the year, the canine 
track walkers are being taught to find holes in 
the and to drive the sheep through 
them off the right of way. Preliminary tests 
have shown that the dogs are not only capa- 
ble of doing this job well, but that they ac- 
quire a “track sense’ that enables them to 
keep out of the way of the numerous trains. 
The dogs are divided into groups, each re- 
sponsible for a section of the track, and each 
group works under a human supervisor, with 
the railway company supplying shelter and 
food for the animals 
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But He Gained 30 Lbs. 


| Quickly On Kelpamalt 


Now Feels Great! 
Read This Actual Letter 


The Kelpamalt (< 
Gentlemen 


























I had been skinny since childhood. Last September wa 
19th birthday, so you see how long I had been skinny. 
Most every Sunday the kids in the neighborhood would go swin 
ming. I did not go with them. I suppose they knew why va 
ashamed of my skinny body. I was nervous too. Even when I professional 
went to town or to picnic in summer I was ashamed to have model 
my sleeves rolled up like the other fellows did A few mont! 
ago when I was up town I stepped on a pair of scales. I weighed 
ibout 120 Ibs. and me a young man going on twenty I thought 
f the future—would I always be skinny: I had seen Kelpama!lt 
advertised in the papers and magazines so I bought a_ bottle 
I wa ure amazed at how much I gained and how much better 
I felt. I bought 4 more bottles. Over two months have passed 
| have gained better than 30 pounds. You don't know how much 
better I feel and look and how thankful I am for what Kelpa 
malt has done for me. I would not take a hundred dollars for 
what Kelpamalt has done for me, if I could not get any more 
So I am going to thank Kelpamalt and the Kelpamalt Company 
for what their sea minerals has done for me 
ours very truly, Lester D. Curle 
Astori Ill 


Hosts of Men and Women Report This 
Amazing Concentrate from the Sea— 
Rich in Naturally Occurring Minerals 
and lodine—Has Added Flattering Ex- 
tra Pounds, New Strength and Energy. 





what 


the human bod 


al 


If you don't 
the trial is free. It costs you nothing! Your own Doctor 
will approve this way. Get Seedol Kelpamalt today. It 
costs but a few cents a day to use and is sold at all good 
drug stores. If your dealer has not yet received his supply 
end $1.00 for special introductory size bottle of 65 
tablets to the address below 


to 5 husky new pounds the first week 


least 3 

























a SPECIAL FREE OFFER 


Write today for fascinating instructive 50-page booklet on 
How Thousands Have Built Strength, Energy, and Added Lbs 
Quickly. Mineral contents of food and their effect o 

| New facts about NATURAL IODINE, Star 
weight and measurement chart Daily menus for weight 
building. Absolutely free, No obligation. Kelpamalt Co., Dept. 
1209, 27 West 20th St., N. Y. ¢ 








SEEDOL 


Don't be discouraged if you are weak, skinny, tired-out, sick 

unable to gain an ounce of flesh or strength, no matter 
you eat. Doctors now know that the fault often is not with the 
amount of food you eat. Your daily diet may contain enough 
potential nourishment of many kinds. but unless it contain 
certain essential minerals, your system is unable to extract full 
nourishment from the food you eat. The result is you may 
eating enough geod food to satisfy your appetite, and 
be able to gain weight or strength 
In Kelpamalt, the new mineral concentrate from the 
minerals so essential to the normal chemical processes of 
body are available in their naturally occurring form, such 
assimilable iron, copper manganese, calcium, phosphoru 
potassium and magnesium. All contribute to the supply of vit 
minerals needed for digestion and assimilation, the body 
weight and strength building proce Most important, however 
is Kelpamalt’s natural iodine (not to be confused with ordinar 
liquid chemical iodine Iodine, scientists say, is found in the 
blood, liver and gland and i vitally important to the 
normal functioning 
Try Seedol Kelpamalt for 1 k. See if, like thousar 

tt nd 


other you don't feel better ep better, ea yetter ' 
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N SPEED UP 
Your Rifle With THESE 
4! 100 yards the bullet of the Winchester 
Super Speed .22 Long Rifle rim fire ear- 
tridge beats a regular .22 Long Rifle bullet 
fully 20 yards. Beats that wily duck, jump or 
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dive made by your woodchuck, jackrabbit. 
crow or turtle just as 
trigger. And power! At 150 yards your Super 
Speed has as much as a regular bullet has at 
77 yards. Staynless priming, which means no 
rust in’ the Choice of regular lead 
greased or wax coated Kopperklad bullets 


snapping you pres- 


bore. 


solid point for practice shooting, hollow 
point for hunting. And they cost you no 
more than regular .22 cartridges in same 
popular Short, Long and Long Rifle sizes. 
Get them at your dealer's. For free folder, 


giving comparative ballisties, please write 
Dept. 34-C, Winchester Repeating Arms Co., 


New Haven, Conn., U.S. A. 
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A Covered Wagon is the best investment you 
can make in rare vacation pleasure. Travel 
and see the country—live like a king—go 
farther and stay longer—do it as thousands 
are doing it today for far less than staying 
at home. These modern, low cost homes are 
complete with livingroom,dining room, kitchen, 
bedroom and bath. As originators and world’s 
largest builders, Covered Wagon assures you out- 
standing values plus real dependability. New low time 
payment plan. On display at your pearest dealer-~- 
or send 10c postage forTrailer 
Book with Plans. 

COVERED WAGON CO. 

567 Cass Avenue 

Mt. Clemens - Michigan 
FREE— illustrated literature. 
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with CAMERA and SPEAR 


Don't fail to send for this thrilling book by Sasha 


A. Siemel, world-famed hunt aes eagrener. [tis 
packed full of jungle-life photograp! 1s Gr atlexed 
by the autho 2 pages ot ad nture It's FREE! 
Write for it today. Past coupon oO penny post 
ard, if you wish. Folmer Graflex Corporatior 
Dept. PS Roches Mm. Bec Ue Oe 
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MAKE MONEY WITH AN 
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The sale of one good “‘news” shot will 
more than pay for it 


* I i take t picture 
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HOW TO GET GOOD SHOTS 
WITH A SMALL CAMERA 


(Continued from page 100) 


pared, and it is a good idea to start with one 
of them. Later, if you wish to experiment with 
mixing your own developer, you will then 
have some standard of comparison. 

Directions for miniature negative develop- 
ment are given in many handbooks and, in 
fact, are supplied with most of the special de- 
velopers. They all lay stress on the importance 
of keeping the temperature of the solutions 
always at a given point, usually in the neigh- 
borhood of 65 deg 

It is easy enough to keep the developing 
and fixing solutions at this point, but the be- 
ginner may well be puzzled over the problem 
of how to keep the wash water at this same 
temperature 


PRACTICAL solution of this problem is 
suggested in a drawing on page 90. 
5-gal. bottle is filled with a mixture of hot 
and cold water till the temperature of the 
liquid is at the point desired. Then the water 
is allowed to siphon slowly into the film tank, 
the rate of flow being regulated by a shut-off 
valve made as shown. The valve is set so that 
all the water will flow through in about fif- 

teen minutes 

With the aid this arrangement you can 
process the film entirely at one temperature 
and thereby obtain the finest possible grain in 
the image. The use of wash water colder or 
hotter than the developing and fixing solu- 
tions has been found to increase the grain size. 

Aside from the greater magnification re- 
quired, the enlargement of miniature camera 
negatives differs in no important particular 
from the enlargement of bigger negatives save 
for the greater care that must be taken to 
eliminate every speck of dirt and dust from 
the film and from the mage that hold it 

Never handle either the glasses or the film 
itself except by the extreme edges. If you do 
by accident get a greasy finger mark on the 
film, remove it at once with carbon tetra- 
chloride on a soft clean cloth. 

Just before you put each negative between 
the glasses of the negative holder, carefully 
dust each side of each glass and the film itself 
with a 1-in. camel's-hair brush. 

One trouble that has driven many a minia- 
ture camera fan nearly to distraction is the 
efiect of Newton's rings in causing mysterious 
shadows and blotches in his enlargements. 
hese rings are a light-interference effect that 
may occur when any two clean, flat, trans- 
parent surfaces are placed in close contact. 


cy illustration shows a photograph of a 
creatly enlarged group of Newton's rings 

ctually produced between the back of a min 
iature negative and the glass that was pressed 

iinst it. The rings have all the brilliant 
colors of small curving rainbows, but of course 
they reproduce in the photograph only as 
Newton's rings may appear in any size and 
any sort of irregular curved shape, so if you 
uddenly discover that the enlargement vou 
have just made from a miniature negative 
shows an odd blotch of shadow that has no 
counterpa n the negative when carefully ex- 
mined by direct light and not in contact with 


I lass, lay the negative face down on a 
clean piece of paper and carefully rub the 
back th talcum powder on a piece of clean 


cotton. Dust off every visible speck of the 
talcum and try another enlargement. You will 
find that the shadow has disappeared 
Probably the reason why this works is be- 
cause pieces of talcum so microscopically small 
hat they cannot show in the enlargement be- 
come embedded in the film back and keep 


the film from making a sufficiently intimate 


contact with the back glass to produce the 





Clectroplating 


FOR HOBBY 


ALL YOU NEED TO KNOW 
IN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this 
book tells you how to utilize many odds 
and ends to build a complete home electro- 
plating workshop. Instructions, pictures, 
and diagrams show how easy you can do 
copper, nickel, chromium, silver and gold 
plating. How you can plate household or 
automobile fixtures, hardware, tools, sil- 
verware, ornaments, clocks, watches, 
bracelets, rings, metal parts of all kinds. 


FOR THE BEGINNER OR THE EXPERT 


Takes you in easy-to- —. aD 
grasp stages right from Wb = \ 
the simple first prin- loisare| 

ciples of  electro- 
plating to expert 
professionaltype 
work. It’s interesting 
and profitable also 
to plate non-metallic 
articles made from 
wood—fabric—leather—plastics—glass or 
porcelain. You can get results plating less 
commonly used metals such as zinc, cad- 
mium, cobalt, antimony, lead, rhodium, 
and alloys. How to do lacquering, inlay- 
ing, overlaying, etching. How to plate un- 
usual designs with contrasting metals for 
striking effects;—obtain unusual finishes 
with chemical coloring. Scores of illustra- 
tions, diagrams, and pictures make it easy 
to do electroplating in all its branches. 


YOU CAN MAKE MONEY PLATING FOR OTHERS 


Refinishing automobile parts offers an unlimited 
field for making extra money. A complete chap- 
ter, with many detailed drawings shows you how 
to do professional plating without removing the 
parts trom the car! How to nickel or chromium 
plate automobile radiators, hardware, door han- 
dles, headlights, etc., by the hand-electrode 
method which requires no tank. How to touch 
up worn spots without plating an entire article. 
Hundreds of formulas for making your own 
electrolytes and chemical coloring baths. This 
brand new handbook, prepared by the editorial 
staff of Popular Science Monthly, is right up- 
to-the-minute and guaranteed to give satisfac- 
tion. Mail the coupon NOW and examine a copy 
at our risk. Money back if not satisfied. 


260 PAGES—21 CHAPTERS 
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MAIL THIS COUPON TODAY 
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§ Popular Science Monthly, Dept. 67 

§ 353 Fourth Ave., New York, N. 

' Please send me your new 260 page, cloth bound, 
8 book “ELECTROPLATING.” When the book is 
§ delivered I will pay the postman only $2.00 plus a 
§ few cents postage, in FULL PAYMENT. My un- 
§ derstanding is that after examination, I have the 
' privilege of returning the book within 10 days and 
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the Outboard that 
gets you GOIN’! 


For fishing, for dinghy service, for small 
sailboat auxiliary use, nothing matches 


this new 1937 Bendix-built Eclipse Air- 
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Cooled. No water system troubles. Starts Powerful 
like no other outboard in history, due to 97°"? 


Magneto Model SM 
$6950 


Battery Ignition 
Model SB $61.50 


Eclipse Electric 
Outboard $35.50 
(less ba ttertes) 
> All models f. 0. b. 

South Bend 


Outboard 


the sensational new magneto that packs Slodaae? 


a 15,000-volt wallop! At your dealer's 
—or write 
BENDIX MARINE PRODUCTS COMPANY 


(Subsidiary of Bendix Aviation Corporation) 


474 Bendix Drive, South Bend, Indiana 









A boatload of sheep about to be hoisted to the 
level of the steamer’s deck for driving aboard 





COWBOYS OF THE SEA 


(Continued from page 29) 


the boat, he tosses the short lasso to the man 
in the bow, who in turn passes it back to one 
of the crew. In jig time, the steer is tied 
fast, horns against the gunwale, and the cow- ) one “s PL..4 ai 

boy starts back for another. When six steers >| igre arp geere-p: a DESIGNED 
have been tied in place, a motor launch tows bo ae %y eee AND BUILT 
the boat out to the waiting ship. aos 4 s 

Once alongside the Humuula, crew members ‘ , ale ed = ee ; BY BENDIX 
fasten rope bellybands under the steers, and 3 ed 8 
they are lifted into waiting pens on the for- 


ward deck. Wooden spreaders hold the two 
ropes of the band apart, thus preventing any 











slippage that might injure an animal. Assoon | When answering advertisements, 

as a load of 100 steers has been taken aboard, | ] : HIGH SCORES EASIER 
usually in late afternoon, Capt. Willy Punahoa | Please write your name and 

turns the cattle boat’s prow seaward for the | address plainly. 


overnight voyage to Honolulu. Wi h >.< tt 22 f 
Through a century of practice, both the |—__ oa it pe . $i 


cowboys and the horses become skilled in 
handling the cattle. The cowboys are natives 
of the islands, some of them being Chinese 
Hawaiians, others Portuguese- Hawaiians. Since 
ordinary equipment would not withstand such 
rough usage, the cowboys ride in wooden 
saddles which do not swell and buckle under 
the tropical sun. Their horses are Percherons, 
hred on the island and trained for water work. 
They are responsible for driving the cattle 
from the hills and alongside the small boats. 
There their job ends, to be taken over by 
crews of hand-picked Hawaiian boatmen. 


‘ HEEP are more easily handled than cattle. 

Many are reared on bleak Kahoolawe 

Island, off the lee coast of Maui, 100 miles 

‘ from Honolulu. On shipping day, a small 
boat pulls alongside the dock and the sheep 

follow a leader over the side. At the cattle 

boat, the launch is raised to deck level and 

® the sheep are turned into a runway leading to 


deck pens. 
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You can’t just “rinse” rust 
out of a radiator...1T TAKES 
A PROFESSIONAL JOB! 








NEW “EVEREADY” CLEANER 


V Cuts all grease and sludge! 


Removes even hard rust scale! 


y Leaves inside of radiator bright 
and shiny! 


VA It’s harmless—less corrosive to 
radiator metals than water 


If you want your old car to run as cool as 
“new this summer, ask your service man for 
an ‘Eveready’ cooling system cleaning job. 
This new “Eveready” cleaner was developed 
exclusively for automobile radiators. It is an 
entirely new product, using a special combi- 
nation of rust and grease solvents developed 
just for this job. There's nothing else like it— 
so don't fool with cleaners that don't clean 
and which might do damage. Get a professional 


job—an “Eveready” job. 


“EVEREADY” 
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COOLING SYSTEM PROCESS 
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YOUR EYES DECEIVE YOU 


(Continued from page 39) 


A. Wohlgemuth of the University of London, 
has uncovered enough facts to fill a whole 
book he has written on this mysterious illu- 
sion. The imaginary motion, he finds, always 
takes place in the opposite direction to the 
motion you saw. Practice improves your 
ability to perceive it. It starts immediately 
after the real motion has stopped. To per- 
form the paradoxical feat of measuring how 
fast an object appeared to be moving when it 
was actually standing still, the experimenter 
revolved an eight-inch disk before a subject 
and then stopped it. While the subject saw 
it apparently turning backward, the investi- 
gator matched the illusion by slowly turning 
a second disk at the speed that his subject 
called for. Knowing the speed of both disks, 
he discovered that a real motion of a given 
peed produces an illusion of reverse motion 
about 1/150 as fast. Not many other labora- 
tory workers can boast of holding a stop 
watch on a fleeting illusion! 


AVE you ever gazed a waterfall and 

noticed that rocks and trees beside it 
eem to be moving in the opposite direction 
to that of the water? Does the moon some- 
times seem to vou to be sailing across the 
sky, when wind-blown clouds are streaming 
in front of its yellow disk? Crossing over a 
stream on a log, were vou ever thrown off 
balance by the impression that the log itself 
was moving upstream? Do you get a giddy 
feeling when you are standing on a station 
platform and a fast train rushes by? All 


these are common ways in which people ex- 
perience the “waterfall illusion,” as it 1s 
known to psychologists. It represents your 
eyes’ attempt to compensate for motion in 


one part of your field view by imagining 
a contrary motion in another 

Why object to riding back- 
ward on a train may be explained by the 
ime illusion. Suppose you are sitting in 
the rear of a coach, facing forward but notic 
ing the passing scenery out of the corners of 
your eyes. Presently you may notice that 
the forward end the coach appears to be 
stretching away from you. This does not an- 
noy you, because the illusion seems to give 
you more room. Now suppose, instead, that 
you are sitting in a front seat and facing back- 


some pe ople 


ward. This time, the rear of the coach will 
ippear to be advancing toward you. In this 
way, it is believed, nervous people may get 


the impression that the car is crowding in on 
them. By facing ferward, they avoid the 
bothersome illusion 

When giant searchlights probe the night 
sky with brilliant fingers of light, their beams 
often seem to end abruptly in mid-air, as if 
colliding with some invisible obstacle. Near- 
ly everyone has noticed this curious effect, 
either at first hand or in photographs of 
searchlight displays. Even searchlight opera- 
tors thoughtlessly assumed the phenomenon 
was caused by fog or haze in the atmosphere, 
until Dr. Enoch Karrer, Western Reserve 
University physicist, unmasked it as one of 
the trickiest of optical illusions 


fools you, he points out, is the 


Wt \T f 

shape of the beam Army searchlight 
operators have orders to make it parallel 
that is, not spreading or tapering but with 
one side of the beam parallel to the other. 
This is not so easy to do. When the man 
behind the light thinks that he has adjusted 
it according to hisnstructions the beam often 
really has the shape of a giant cone. 

How far is it to the place where the beam 
looks cut off? Your eye, like that of the 
searchlight operator, mistakenly assumes the 
shaft of light to be varallel. Now, experience 
tells you that anything with parallel sides, 
like a long, straight road, appears to taper to a 





point as it stretches into the distance. The 
searchlight beam does not taper to a point. 
Therefore, you reason, it must end near-by. 
You are content to accept this misleading evi- 
dence because there is no other clew to the 
true length of the cone-shaped beam. 

If distance markers are equally spaced 
along the searchlight beam, as in an accom- 
panying diagram, the deception vanishes. Now 
you can see that the sudden ending of the 
beam is nothing but an optical illusion. It 
actually stretches on and on as far as you 
can see, 


OTICE too, in the diagram explaining 
the “searchlight illusion,” that the coni- 
cal beam and the parallel beam look askew, 
despite the fact that they are pointing in the 
same direction. That is why searchlight beams 
in actual photographs frequently appear to 
shoot out at angles that do violence to all 
the laws of perspective. 

If you are watching a lawn sprinkler in 
action, and it seems to turn first in one di- 
rection and then in the other, you are seeing 
a modernized version of the ‘windmill il- 
lusion.” In the days when windmills were 
common, buyers frequently complained that 
the vanes would not keep turning the same 
way, but kept reversing themselves. The ex- 
planation is «simply that the near and far 
sides of an object like a windmill’s set of 
vanes are easy to confuse, when it is viewed 
at a slant some distance away. One minute 
you think the left-hand side is the nearer 
one; the next minute, the right-hand side. 
Therefore though the windmill is revolving 
steadily, seems to your eves to spin first 
one way and then the other 

A queer illusion that “freezes” revolving 
objects and makes them seem momentarily 
to be standing still has only recently been 
accounted for. Walking down the street some 
day, you may notice that a rotating fan in 
a building wall, or the wheel of a moving 
automobile, appears to stop for an instant 
and then to resume turning. You also may 
observe that the peculiar effect coincides 
with each step you take 

Dr. Milton Metfessel, State University of 
Iowa psychologist, solved the mystery. Hung 
as it is in a cradle of muscles, the whole eye- 
ball vibrates as if it were on springs when 
it is jarred. The result is what scientists call 
a “stroboscopic effect’—in other words, the 
same thing that happens if a motion-picture 
camera takes sixteen pictures a second of a 
sixteen-spoke wheel revolving just once a 
second. When the film is projected, the wheel 
appears stationary. Intermittent flashes of 
spinning object impressed upon the retina or 
sensitive surface of the eve, as it vibrates, also 
produce the effect. By applying an electric 
vibrator to a subject’s head, Dr. Metfessel 
has evoked the “stroboscopic illusion” with 
startling vividness. It can be brought on, 
however, merely by the jar of a heavy walk- 
ing step or by movements of the jaw in 


talking 
‘IT in front of a blazing log fire, and you 
\J may suddenly see the fire screen move 


backward a foot or two, right into the 
flames! If you practice looking for this il- 
lusion, you may even see a third screen clear 
behind the fire. The explanation of this illu 
sion offers an interesting sidelight on binocular, 
or two-eyed, vision. 

Move a pencil toward and away from your 
face, and you can physically feel the range- 
finding mechanism of your eves in action. 
Your eyes converge until you can combine 
or “fuse” the left and right-eve images of the 
pencil, wherever it is. At this moment an 
automatic calcula- (Continued on page 117) 
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YOUR EYES DECEIVE YOU 
| (Continued from page 116) 


tor in your brain notes the angle at which 
each eye is turned, performs a lightning cal- 
culation just as if it were finding the range 
for a big naval gun, and informs you how 
far away the pencil is. This is the mechanism 
that gauges the distance for you whenever 
you touch or grasp an object. Smoothly as 
it works, it sometimes makes mistakes. 
Hold two pencils of identical appearance, 
with their ends even and parallel, a few inches 
apart and in front of your face. With a lit- 
tle effort you can concentrate upon one of 
them with each eye, “fusing” the two images 
into one. Then, between the two real pen- 
cils, you will see a third and wholly imaginary 
pencil several inches farther away! Your 
eyes have mistaken the two pencils for a sin- 
gle one, and their distance-finding mechanism 
has been tricked into giving a false report. 





‘SIMILARLY, adjacent meshes of the fire 
screen look almost exactly alike. To 
gauge the distance of the screen correctly, 
your eyes must converge upon the same open- 
ing. If your left eye picks out one mesh 
and your right eye, by mistake, the one ad- 
joining, you will see the phantom screen in 
the fire; the spread of your eyes that com- 
bines or “fuses” the two meshes would nor- 
mally correspond to a screen at this distance. 
When your senses disagree, prepare to see 
an optical illusion! One scientific observer, 
aboard a rolling ocean liner during a stormy 
voyage, noticed the opposite wall of the 
lounge visibly rising and falling as if viewed 
from a perch on a moving seesaw. This did 
not seem strange until she realized that the 
night was inky-black; that nothing could 
therefore be seen through the windows of the 
vessel; that no interior fixtures were moving 
or swaying; and that, in consequence, there 
should have been no more visible motion than 
in a totally enclosed elevator. For this ex- 
perience, which many voyagers have shared, 
there could be only one explanation. The 
rolling of the boat sets up corresponding 
movements of the watery fluid in the semi- 
circular canals of the inner ear, which serves 
as the human body’s organ of balance. This 
organ correctly reports to the mind that the 
body is alternately tipping forward and back- 
ward. The mind passes on to the eyes a de- 
mand for what they would ordinarily see un- 
der the circumstances—and the eyes obedient- 
ly “see” what is expected of them! 


J HAT happens when you see the room 
“soing around” after you have spun 
rapidly on your feet, or have been whirled on 
a revolving piano stool? Much the same 
thing, in all probability. The watery fluid in 
the canals of your inner ear is still spinning, 
thereby giving you the physical sensation that 
the room itself is turning. Accordingly, your 
mind expects to see the walls revolving, and 
your eyes do not disappoint it. 

Scientists would like to delve more deeply 
into the cause of many optical illusions. Just 
what parts do the eyes and the mind, re- 
spectively, play in producing each one? 
So shadowy is the border line between the 
physical and the mental that the question 
often is far from easy to answer. Take one 
of the simplest of geometrical illusions—the 
way a line seems to be shortened or lengthened 
by adding streamers pointing inward or out- 
ward at its ends. Do we get the wrong im- 
pression of the line’s length from the physical 
movements of our eyes in following the pat 
tern? Or does some mental quirk give us a 
false interpretation of what our eyes see cor- 
rectly? Research workers have debated the 
point for fifty years, but still await some in- 
genious test that will settle it. Meanwhile 
on one thing, all are agreed—don't believe 
your eyes! 
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For bright, colorful, durable and waterproof furni- Y 
ture, woodwork, wicker and metal surfaces, indoors | Pei K] 
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in 4 hours. Leaves no brush marks. All newest colors. 
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BOSTON VARNISH COMPANY, Everett Station, Boston, Mass 


BUILD YOUR OWN 


Electric Outboard Motor aN ONAN ALTERNATING CURRENT 
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When an article in this magazine strikes you as being unusually good, tell your friends 
to get a copy at the newsstand, and read it. 
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Modernistic clock, Colonial 
corner cabinet, typewriter 
desk, table and floor lamp, \ 
portable boat, wood jewelry i de 
...are only a few of the 
amazing variety of projects 





Kayak —this new Es- 
himocanoe can be built 


with this CASCO offers for 1937.Every for one or two person 
one a worthwhile project — with provisions for 


KRW-FORD V-8 Unit ...fun to build...a pleasure a sail, 











to possess. Nev and exclu- 
Here’s dependable, low-cost power up to 
, | sive = 
60 H. P.—complete, compact, portable sive designs never before 
Ideal for line shafts, welders, compres- availab le in any project ser- 
sors, hoists, pumps, amusement devices, vice...at any cost. 
well drillers, agricultural, oil field and 
contractors’ equipment, etc., etc. The How to Get Free Plans . 
most complete industrial power plant Every 25c (or larger) package ere ME 
built. .Uses gasoline or natural gas. of CASCO contains a green ida 
: 24 projects. 
a h at ticket listing all P 
Assembled with brand new heavy-duty |] Gftck project you want and | FIXES. THINGS 
radiator protected by heavy screen. En- | comeeees plans es ws sent | PERMANENTLY 
gine rubber mounted—outfit complete rom Sees postpal f Meet Sold by Hardwar 
with governor, gas tank, 17-plate battery, | Want to see pictures of proj- P 1d Lumb 
instruments, etc. Available also com- | ects, ask your Dealer for new re ae eee 
pletely enclosed with sheet steel housing | 1937 Free Project Folder... | Dealers Everywhere 
. ‘ or use coupon below. 





Write for complete information, price, 
and data showing how this unit will pay CASEIN COMPANY OF AMERICA, Inc 
for itself out of savings in a few weeks, 350 Madison Ave., Dept. PS637, New York, N.) 
whether operated on gasoline or natural 
gas. You can buy thru your Ford Dealer 
and benefit by local service and low-cost 
Ford engine replacement feature. 
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HERE, JAMES, 

SANI-FLUSH 

WILL FIX THAT/ 
(4 


WHEN a car overheats, that’s a danger sign. 
Power is being lost. ‘The engine is being mis- 
treated. You're taking a chance on big re- 
pair bills. These things are needless. You 
can clean out a radiator in a few minutes 
with ten cents’ worth of Sani-F lush. 

Just pour a little in the radiator. (Direc- 
tions are on the can.) Run the motor. Drain. 
Flush once and refill. Sani-Flush removes 
rust and lime deposits. Opens the delicate 
veins that circulate water and prevent over- 
heating. Sani-Flush cannot injure aluminum 
evlinder heads or motor fittings. You'll prob- 
ably find Sani-Flush in your bathroom for 
cleaning toilet bowls. Sold by grocery, drug, 
hardware, and five-and-ten-cent stores—25 
and 10 cent sizes. ‘The Hygienic Products 
Company, Canton, ¢ hio. 


Sani-Flush 


KEEPS RADIATORS CLEAN 





Built and braced 


to bear hard use 





You don’t have to baby an Old Town Boat. 
It’s capable of looking out for itself. Rough 
and tumble usage at the family camp. Winters 
out of water. Heavy outboard motors and 
high speeds. These can’t faze it. Old Town 
Boats are inexpensive to buy and up-keep 
is low! 

Camp is not camp without a boat. Find 
out how easy it is to have an Old Town Boat. 
Ihere are open-deck models for sport, spon- 
son models for perfect safety, and big, fast 
seaworthy types for family use. Write for a 
free catalog showing the Old ‘Town fleet. In- 
cluding rowboats, dinghies, and all kinds 
of canoes. Write today. Old Town Canoe 
Company, 316 Main St., Old Town, Maine. 
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HAS THE TRAILER COME TO STAY? 


(Continued from page 41) 


disappeared with the automobile, hitch-hiked 
his way for thousands of miles, attaching his 
“house on wheels” to the cars of tourists and 
sharing the expenses of the trip! 

Just over the North Carolina line, at a 
small camp, I talked with a trailer philoso- 
pher, a man about seventy years old, who 
had built his first outfit and had bought two 
others since. He was completely “sold” on the 
life of a motor gypsy. With social security, 
endowment insurance, and old-age pensions 
en the increase, he pointed out, life and leisure 
for thousands of couples with small but regu- 
lar incomes will begin with the purchase of a 
trailer. Legislation, he thought, is the most 
uncertain factor. Upwards of 10,000 laws are 
being proposed in Federal, state and city legis- 
lative bodies for the regulation of trailers. 


OW will trailers be taxed? How will 

children from these roving homes be edu- 
cated? Is the whole trailer movement just an- 
other fad, another miniature-golf craze? Or 
does it really offer something in the way of 
freedom, economy, reduced housework, to 
give it a steady and lasting appeal ? 

Those are questions which we have been 
asked over and over again since our return. 
It is a significant fact that the people we met 
who had lived longest in trailers, were the 
most enthusiastic about them. 

\t present, however, the trailer is the prob- 
lem child of transportation. 

Hotel men view with alarm these rooms 
on wheels speeding past their doors; restau- 
rant owners sniff with displeasure the odor 
of cooking food in trailer camps; tax collectors 
see with consternation thousands of families 
rolling from community to community in tax- 
free trailers. School officials are faced with the 
problem of wandering pupils; health officers 
with the possibility of “trailer slums” where 
epidemics will find a breeding place; high- 
way officials with clogged arteries of traffic 
caused by an increase in the number of towed 
vehicles. 

In one southern camp, we talked to a boy 
who had gone to school in twelve different 
states. He would enter school, go a few weeks 
or months, and then his family would hook 
up the trailer and roll on into another state 
where he would begin all over again. In Cal- 
ifornia, the trailer is blamed for adding 50,000 
pupils to the school enrollment. It is ob- 
viously unfair for taxpayers to have to sup 
port schools for children from tax-exempt 
trailers. Florida is now charging the children 
of trailer tourists four dollars a term for 
grammar school and eight dollars a term for 
high school 


OW many people eventually will live in 
trailers? I asked that question of a good 
many of the old-timers with whom I talked. 
Few seconded Roger Babson’s prediction that 
fifty percent of the people would live on 
wheels a generation hence. Many of them 
thought that about as many people will own 
trailers as now own motor boats. Even so, 
these rolling homes are bound to produce great 
changes For example, a new type of filling 
tation has been designed for trailer patronage 
Canopies are eliminated; extra space is pro- 
vided between the rows of pumps, and the 
driveways are on a level with the street. 
When we crossed the long bridge across 
the Potomac and turned into the camp at 
Washington, D. C., a flurry of snow had 
covered the ground. Only a_ few trailers 
squatted under the overhead cables, smoke 
paring from their chimneys. We pulled up 
in the same spot we had occupied on our way 
south, and spent the night comfortably 
warmed by our charcoal stove. The car was 
left hooked up, ready to start before dawn on 


the last lap, the 250-mile trip that would 
carry us home. 

We had decided to take New York City 
in our stride. After navigating the narrow 
streets of St. Augustine, I felt like the mouse 
that nibbled the distillery mash and then 
squeaked: “Bring on that cat!” Instead of 
slinking through New York before dawn, we 
planned to ride up Broadway with traffic at 
its peak! 

It was half past six the next morning be- 
fore we finally got under way. By seven, the 
white dome of the Capitol was far behind 
us and we were speeding down Maryland 
roads toward Baltimore. The hurdle of its 
traffic was passed even before the nine-o’clock 
rush of office workers and, long before noon, 
we were running beyond Elkton, mecca of 
eloping couples, where every farmhouse seems 
to carry a huge sign: “Minister—Marriage 
Licenses—Inquire Within.” 

N OUR first day in a trailer, we had 

jotted down the name of a filling station 
near Jersey City, N. J., which had an open 
space at the back. We planned to spend the 
night there going home and make another dash 
through Manhattan before dawn. Now, with 
the confidence of a _ veteran trailerite, I 
skimmed past the place and bowled along 
down the road to the Holland Tunnel. 

At the other end of the tube, we emerged 
into the maelstrom of trucks and taxis, into 
the swirl and rush of traffic in the second 
largest city in the world. Pedestrians swarmed 
on the sidewalks like ants from a disturbed 
nest. Taxis dodged in and out, sheared off, 
came to sudden stops. Pushcarts threaded 
their way through stalled traffic. Signal lights 
blinked red and_ green. 

In a long series of starts and stops, we 
moved up Seventh Avenue to Times Square 
There we swung over onto Broadway. From 
then on, it was something like riding a steam 
calliope in a circus parade. Trailers might be 
a commonplace to the rest of the country, but 
to Manhattan they were still covered with 
the dew of novelty. Whenever traffic came to 
a halt, little crowds collected around us. 
Chauffeurs plied us with questions. Once both 
a taxi driver and his passenger were giving us 
a friendly third degree that was interrupted 
when the lights switched green and we moved 
ahead with traffic. 

Handling the trailer in the midst of the 
thousands of vehicles was not particularly 
difficult. It was simply a question of keeping 
to the lane first chosen and easing into the 
turns gradually. An hour after we left the 
Holland Tunnel, we were rolling across the 
black span of the Queensboro Bridge. Less 
than twenty-five miles remained between us 
and the end of our journey. 


Dts was falling when we reached home 
While a welcoming committee of neigh- 
bors offered advice, I swung the nose of the 
car from side to side and maneuvered the 
trailer back into the driveway. Then, we un 
loaded the loot of the trip: sugar cane from 
Georgia, grapefruit from Florida, Virginia 
peanuts, and a baby alligator we called “Mr. 
Jim.’ 

During our five weeks on the gypsy trail, 
we had traveled as far as from coast to coast 
and half way back again. We had lived in a 
new world of mobile homes. And, we had had 
more than a month of fun and travel with 
but a single day of trailer trouble to mar our 
pleasure. 

The following morning, I returned the 
trailer to the agency from which it had been 
rented, and that afternoon had the hitch re- 
moved from the car. Our adventure on wheels 
was over. 
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PLASTER 
FOR PATCHING 


THAT ANYONE CAN USE 















Holes in walls are 


Rutland Patching 
Plaster. Makes a per- 
fect, lasting patch. 





Complete Kits 


2 


EACH 










Plus 15¢ 
Postage 


Clipper Ships d SOVEREIGN 
CUTTY SARK ~ of the SEAS 
( truction Kit contain Carved Wood Hulls; Printed Bal 
i Decks; Lifeb« Anchors, Bitts, Wheel (all Cast Metal) 
Chain Ma Sp: ul Rigging, Cement, Colored Lacquer, 
Full Riz Plan and» Instructic Plus 15c 
; ur hoice of either Model, ¢ conan te Postage 


“Send for Catalog Model Ships, Fittings, Materials—10c 


IDEAL AEROPLANE & SUPPLY COMPANY, inc. 


28 West 19th Street New York 


RISKY BUSINESS 


Experts don’t take chances. For 
example, the automobile manufac- 
turers who install PUROLATOR 
OIL FILTERS at the factory do so 
because they know that closely-fit- 
ted engine parts must be protected 
from the abrasive substances that 
form in all lubricating oil. A genuine 
PUROLATOR keeps your oil so 
clean that it even retains its color for 
thousands of miles. 

The PUROLATOR OIL FIL- 
TER collects all sludge, dirt, metal 
particles, and hard carbon abrasives. 
In time it becomes filled to capacity 
and must be replaced. It’s risky 
business to neglect this important 
matter. So... have your station at- 
tendant check the condition of your 
oil and see if you need a new PURO- 
LATOR. He’ll know. Motor Im- 
provements, Inc., Newark, N. J., 
makers of PUROLATOR, The Oil 
Filter on your Motor Car. 
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SPANISH MOSS IS NEW 
UPHOLSTERING MATERIAL 


(Continued from page 33) 
of green moss during the long curing period. 

Placed in long windrows, the moss is wa- 
tered from time to time. As the outer coating 
rots away, tannic acid is formed. This cures 
and tans the wiry inner core, turning it black 
and strengthening it. The darker the cured 
product, the stronger it is and the higher the 
price it commands, 

During the curing process, which may last 
anywhere from two to six months, the piles 
are turned occasionally to make the action of 
the acid uniform. Care also is taken to pre- 
vent overheating, as this makes the fibers 
brittle and detracts from their value. Approx- 
imately ninety percent of the weight of the 
moss is lost during curing, drying, and gin- 
ning. Thus, the 200,000 pounds of the finished 
product shipped each year from the Gaines- 
ville gin represents upward of 2,000,000 
pounds of moss as gathered from the trees. 


S SOON as the curing is complete, the 
windrows are opened up and the black 
fibers are spread out to dry on the ground, on 
fences, or on special wire lines stretched 
across the field. Two or three days of sunshine 
leave the moss ready to go through the gins. 
These electrically operated machines comb out 
all the bark, burrs, trash, and remains 
of the outer coating which adhere to the inner 
core. Blowers remove the dust and leave only 
the clean, crisp, inner thread which is pressed 
into 200-pound bales for shipment north. 

A recent discovery made in connection with 
ginning Spansh moss is that the refuse mate- 
rial is valuable as a mulch around the trees in 
citrous-fruit groves. It also is being employed 
as a fertilizer to add organic matter to sandy 
soils. 

New uses for the 
being added to the list 


sticks, 


cured are rapidly 

Not long ago, a manu- 
facturer of air-conditioning apparatus began 
experimenting with the moss “hair,” coating 
it with adhesive material to produce a filter 
for straining out dust and pollen. 

Another new application is reported from 
Massachusetts, where a large oil concern is 
using as much as 1,500 pounds of cured moss 
a month to strain out impurities from motor 
oils. 

In upholstery work, which probably ab- 
sorbs more than ninety percent of the moss 
sold each year, two of the most recent devel- 
opments have been interlacing Spanish moss 
with burlap, and molding it with latex, the 
milky-white fluid that is obtained from the 
rubber tree. 

In the former process, the moss is rapidly 
fastened to burlap by punching some of the 
fibers through the heavy cloth. In the latter, 
the vegetable hair is treated with latex and 
molded into various shapes to provide springy 
cushions for the seats of airplanes, busses, and 
trains. Sheets of this material, two and a 
half inches thick, also being tried out in 
mattresses. They form the outer layers of the 
mattress sandwich, the “filler” being placed 
between them. 


moss 


are 


CCASIONALLY, an order comes in for 

green, uncured moss, One eastern varnish 
company, for instance, orders three or four 
bales a month. They are made up specially at 
a southern plant. The moss is used in place of 
sandpaper to produce an extra-smooth finish 
on varnished floors. 

In fact, I was told by a representative of 
the American Moss Company, largest dis- 
tributors in the East, new uses for the moss 
and the vegetable hair it produces are arriving 
so fast there is difficulty obtaining sufficient 
raw material at the gins. In the vast amount 
of Spanish moss which hangs from southern 















































trees like living stalactites, a new industry is 
finding a source of wealth 
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For a quick, cool breeze 


through your whiskers, try 
Treet Blades! 


ping gives their edges 


Extra strop- 


greater keenness — gives 
you greater shaving com- 
fort! Get more shaves for 
your money — get Treet 
Blades, today! 


Treet Safety Razor Corporation 


Newark, New Jersey 


Treet 
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BLADES 


FIT GEM AND 


EVER-READY RAZORS 
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When summer drivings 


Increased speeds 


Step up your 


Lubrication needs, 
Use Pennzoil — 
A fresh crankcase full 
Will give your motor 
Snap and pull 
And, with a heat-proof 
Film that’s stronger, 


Summer Pennzoil 


Lasts much longer. 











t SZBaBTOOL OF 
ANN Dy E3 = 1001 USES 
Grinds - Drills - Cuts - Polishes 
Carves - Routs - Saws - Sands 

Shorpens - Engraves 










whole shop full of tools 
in one for work on all met- 
ne, resins, glass, 
ovata’ 
20¢ 
accessories. Saves hours of ‘. ‘ 
tedious work. 13,000 r.p.m. 
AC or DC, 110 volts. $10.75 and up, postpaid. 3 


Accessories Free 
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Socket 





, 
DE LUXE MODEL 
nstant service, nothing com- 
res with this easy-to-handle pro- 
tion tool. Saves time and labor 
st, smoothest, most powerful 
t tstye >,000 r.p.m 
$18.50 ; 6A ws 
Get a Demonstration at Your 
Dealer’s or Order Either 
Model on 10-Days Money- 
Back Trial. Catalog Free. 





CRAFTSMAN'S PROJECT BOOK 


Pleasure and Profit with a Handee"’ 
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HOMEMADE POCKET RADIO 
USES MIDGET PARTS 


(Continued from page 67) 


ate the outfit perfectly, the high resistance 
may cause the resistance-coupled amplifier to 
howl constantly. The electrolytic condenser 
prevents this howl and makes it possible to 
use a battery until its voltage gets too low to 
power the receiver. The condenser is placed 
at the end of the case next to the “A” battery. 

The actual wiring of the circuit is simple, 
entirely conventional, and easy to follow. As 
far as — age small condensers and re- 
sistors should be rigidly supported. For ex- 
ample, icnliunes C; can be glued to the side 
of the case beside the XY tube. 

When the connections have been completed 
and carefully checked, the set is ready for op- 
eration. If wired properly, it should work on 
the first trial, as no adjustments are necessary. 
The potentiometer (R:) is the regeneration 
control. If oscillation cannot be obtained by 
adjusting it with or without an antenna con- 


nected, the leads to the coil L: should be re- 
versed. 
WO antenna posts are provided, A; is for 
general use with a long antenna, and Az Is 
for operation with a very short antenna. The 
ground post G is seldom used. 
Almost any piece of metal will serve as an 


In fact, very good reception in most 
cases may be obtained simply by running a 
wire from post A; to a water faucet, a radia- 
tor, or a wire fence. Even six to ten feet of 
wire connected to post A, and thrown on the 
floor will give surprisingly good results in 
many localities. If the set is used within fifty 
miles of a fairly powerful station, a magnetic 
loudspeaker often will provide good voluine 


antenna 


The parts required for building the re- 

ceiver are as follows 

C,, Cs, and Cy.—Fixed condensers, mica, .001 
mfd. 

( Fixed condenser, mica, 250 mmf. 

C,—Fixed condenser, .25 mfd., 200 v. 

Cc Electrolytic condenser, 8 mfd., 200 v. 

C; and C Fixed condenser, mica, .01 mfd. 

( Midget variable condenser (see text), 
250 mmf. 

R,.—Fixed resistor, carbon, 1 meg., 4 watt. 

R Potentiometer, carbon, midget, .5 meg. 

R;, Rs, and R Fixed resistors, carbon, .5 
meg., watt. 

R Fixed resistor, carbon, 20,000 ohm, % 
watt. 

L, and L:.—Tuning coil, iron-core type. 

R.F.C.—Radio-frequency choke, 10 mh. 

Miscellaneous.—Portable midget forty-five- 

volt battery, large-size flashlight cell, special 

sockets for midget tubes, one XSG tube. one 

XL tube, one XY tube, double-pole single- 


throw toggle switch, knobs, dial, pressed com- 
wood or other material for cabinet, 
lugs 


position 
wire, solder, 


DAMS ARE WATERPROOFED 
BY CLAYLIKE MINERAL 


, etc 


Dams and reservoirs are being sealed 
gainst leakage by the use of bentonite, a 
clavlike mineral. The sealing material has the 
curious property of being able to absorb from 
three to seven times its volume of water, at 
the same time expanding to more than six 
times its original volume. A soupy mud is 
made of the bentonite, and forced under pres- 
sure into sand or gravel beds. The slurry, as 
engineers call it, coats each grain of sand or 
gravel, filling the voids between them and 
making the whole mass water-tight, even un- 
der high pressure. When it dries, the bentonite 
shrinks and clings tightly to the sand grains, 
but as soon as leakage occurs, it takes up 
water, swells again, and waterproofs the entire 
mass. Engineers see possibilities in its use on 
river levees 
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WHITTLIN’ 


A REAL HOBBY FOR 
OUTDOOR MEN 


Here’s a new idea for 
sportsmen. A new kit con- 
taining enough material 


for carving two of these 
quaint wooden Sea Cap- 
tains, with complete step- 
by-step instructions. The 
wood blocks supplied are 
already shaped to the ap- 
proximate outline. A spe- 
cial wood carving knife, 
sharpening stone, and paints 
are included. These hand 
carved figures are just the 
thing for your Hunting 
Lodge, Den, or Cabin Send 
only $1.50 and the complete 
kit will be sent postpaid. 
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ALL-PURPOSE 









Does many jobs speedily, easily—grinds 
drills, engraves, sharpens, routs, carves 
polishe Universal motor—about 
20,000 R plugs in any light 
or D.C. Handles as lightl; 
Weighs only 6 oz. and i 
powerful Oilless self 
ball thrust bearings 

IAL, satisfaction guar 
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socket 
as a pencil, 
amazingly 
aligning 
TEN DAY TR 
ante d or money back. 20° pr 
utility tool set $5.75 extra. 
PRE i: BOOKLET. 
DREMEL MFG. CO. 
Dept. 1118-CT Racine, Wis. 


18" SHIP MODELS 
$450 
hull, rigging, fit- 


tings also clear postpaid 
full-sizeddrawingsforyour 
choice Flying Cloud, Con- 
stitution or Spanish Galieon 
Order now. Catalog lic. 


ROY HANCOCK 


323 S. Douglas Ave., Portsmouth, Va 
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SEND 25c TODAY FOR this hig 68 
Trailer Manual Printed in Color “is 
—— k full of builders’ information, with 
350 illustrations listing over 500 
- oxe lusive Trailer supplies, equipment 
and accessories—everything needed 
to build the most modern Trailer! 
Yomplete plans, instructions, 
signs, information, practical 
| ing of material and supplies. 
| SEN ~~ in Coins or Stamps Today. 
TEPHENS & COMPANY 
1423 Chestaut St., Kansas City, Mo. 
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|CLIPPER — MOTOR — SAILBOAT 


Blueprints — Woods — Tools — And hundreds of Scale 
) fittings in White Metal, Brass and Boxwood 
+ 4 Send 15 cents (will be refunded) for this Catalogue to 
! G EN E’S 510 EAST 11 STREET 
Dept. P. S., New York City ! 
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Belted and 
Direct Geared Pumpers 


A wondostutengine for home and farm, 
Cheapest reliabie power tor pumping 
sawing, separating or similarwork. Pu 
one to work and watch it pay for itself. 


TTE ENGINE WORKS 
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OW, an Evin- 
rude for only 
$45 . . . and what 
an Evinrude! Weighs 
little more than a pair 
of oars... drives good 
sized boats up to 512 
miles an hour ... 
uses only asingle quart 
of fuel in 112 hours! 
Famed Evinrude Hood- 
ed Power construction, 
water-sealed silencing 
and finger-tip controls. 
Smooth, quiet, depend- 
able power for row- 
boats, fishing craft, 
canoes, dinghies. 

Write today for complete cat- 
alog on the Scout and other 
Evinrude models. Address, 
EVINRUDE MOTORS, 5163 N. 
27th Street, Milwaukee, Wis. 


EVINRUDE 
ft. Flying Scale Models $4 GAS, 


lacking, 
14 size of real planes 


Postage, 
5 ft. Monocoupe (Illustrated) 


EVINRUDE 


BLAIR 


F. 0. 8. FACTORY 


SUBJECT TO CHANGE WITHOUT NOTICE 
















insurance. 
5 ft. Stinson Reliant 
5 ft. Heath Parasol 
Build planesthat are 
actually one - third 
the size of real pas- 
enger carrying 
planes! Send today for our new Giant 
Models—each a strong outdoor flyer 
a $10 value for only $1. Everything 
is in the kit—ineluding all liquids 
nothing else to buy. 
Each of these G. H. Q. Giant s contains Full-size 
all ribs, formers and cur arts clearly printed on best grade 
LARGE sate cle CEMENT AND DOPE, 


5 ft. mode! plane 
r 








Ralsa. Complete with 
different colors Japanese Tissue, Special Endurance _ finished 
Ready-Cut 3’ Wheels, Wire, B ‘alsa strips cut to size ers, and 


ovable Controls, shock-proof Landing Gear, lente Details, 
Lettering, Numbering and Insignias, Flight Log, etc. FREE infor- 
mation about our line of model airplanes priced from 1c to $1. 
Dealers Write 
G. H. Q. MODEL AIRPLANE CO. 





854 East 149th St. Dept. S New York, N. Y. 





Atall druggists, 15, 30 and 50 cents. 
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your own soil 
phosphorus, potash and 
essential information for 
successful lawn or garden. Mail orders 
promptly filled. Send $1.50. 


SUDBURY SOIL TESTING LABORATORY 
P. O. Box 681, South Sudbury, Mass. 
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Tests for nitrogen, 
acidity, giving all 
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SOME UP-TO-DATE TESTS 
FOR IGNITION TROUBLE 


(Continued from page 68) 
evidently the insulator has a tiny crack in it, 
so that the spark jumps away up inside the 
plug instead of at the points—compressed air 
being a tougher proposition for the spark to 
break through than ordinary air. 

“That’s what happens in your cylinder,” 
Gus went on, as he chucked the bad plug into 
the scrap box and screwed the three remaining 
plugs into the tester. ““‘When you open the 
throttle on a hill, the compression goes up and 
the missing starts.” 

“Cigars are on me, Gus,” Nolan smiled, 
pulling a couple out of his pocket. “By jim- 
miny, you have to keep right on your toes to 
follow all the changes in this automobile game, 
don’t you? And some of the changes don’t 
make sense to me. What’s the use of running 
up the compression, if it’s hard on the spark 
plugs and makes them break down?” 


HERE wouldn’t be any use, if that was 

the only feature of high compression,” 
laughed Gus. “It’s just a case of sacrificing 
one advantage to gain more important ones. 
The public keeps demanding more and more 
speed and power, and gasoline economy at the 
same time. The only way you can get all three 
is to use a high-compression motor. 

“As a matter of fact, there really isn’t 
much spark-plug trouble now as there used 
to be, because the quality of the insulation in 
spark plugs has been improved a lot. Did you 
check up on the breaker contact points?” 

“Sure, I did,’ Nolan replied. ‘They're not 
burned so much, but more than on my old 
car at the same mileage.” 

‘That’s another place where the car mak- 
ers have had to sacrifice one advantage to get 
others more important,” said Gus, as he fin- 
ished testing the last plug. “When you run up 
the compression, it takes more voltage at the 
spark plugs to jump the gap. On top of that, 
if you expect the spark to jump steadily at 
the very much higher speeds of today’s cars, 
you've got to use a peppier coil that draws 
more current. But nobody has been able to 
find any better material for contact points 
than the tungsten that’s been used for years, 
so the timer contact points in the modern car 
have to stand the gaff of a heavier current 
flow and the current kick-back from a more 
powerful coil. Naturally, the points won't last 
as long as they used to in the old days.” 

“And, I suppose, the faster you travel, the 
more wear there is on them,’ Nolan inter- 
rupted. 

“The funny 
work that way,” 


as 


doesn’t 
“The 
more 
the 


is that it 
Gus corrected him. 
more often you start the motor, the 
you let it idle, and the slower you go, 
more wear there will be.” 

“That doesn’t make sense, either,” said the 
car owner. “What makes it work that way ?” 

It’s easy to see why if you stop to figure a 
bit,” Gus replied. “If the ignition system is 
designed so that it will make sparks steadily 
at high speed, it means that only a very short 
contact between the timer points is needed to 
get results. When you go slowly, the points 
contact longer than necessary, so that more 
than enough current flows, and that means 
more burning away of the tungsten.” 


part of it 


HAT’S clear enough,’ Nolan agreed. 
“But what about fellows like me, who 
aren’t interested in all that speed and power? 
Couldn't we have new coils fitted that 
wouldn't be so peppy and take so much juice ?” 
“Sure, you could,’ Gus answered, as he put 
the wrench on the last plug and screwed it 
down tight. “But a better stunt than that, if 
you're having trouble with the breaker con- 
tacts giving out too quick, is to fit a rheostat 
in the primary circuit of the coil, with a short- 
circuiting switch (Continued on page 122) 
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Teeth so keen and sharp that they ac- 
> tually BITE to make 
quicker and easier. Every tooth of 
ATKINS Saw is made from 


“Silver Steel” 





any sawing 


your 
steel of the famous 
with exact tempering, 
not only to cut easier but 


for 


mula, set and 


fitting by experts 


to hold its cutting edge longer. 


ATKINS No. 65 is a sturdy, straight back 
hand saw that always gives you greater saw 


value. Remember it requires hours of work 
to fit a saw for cutting. ATKINS 
Saws stay sharp—with biting teeth that save 


Ask for AT 


accurate 


muscle, material, and money. 


KINS No. 65 “Silver Steel” Hand Saw, 7 to 
11 point, 26 inch length. 

To know the BEST Saw for every use-—look 
for the ATKINS name on the blade. Ask 


for Atkins. 


How-To-Do-It” 


Book on shop layouts, furni- 


Send 10c for * 


ture, making joints, metal cut- 


ting and where to get 525 plans 





E. C. ATKINS & COMPANY 


428 S. Illinois St., Indianapolis, Ind. 














TAKING 


PHOTOGRAPHY ? 





Insure full color values with a 
WESTON Exposure Meter 


With your camera and color film, you can 
obtain faithful color rendition if you use a 
WESTON Exposure Meter to determine 
correct camera settings. By accurate meas- 
urement of the reflected light, the WESTON 
gives exact camera settings to use to obtain 
even delicate differences in shade. In addi- 
tion, the WESTON is essential for black and 
white photography... for all types of cam- 
eras, indoors or out. Small, easy to use, in- 
expensive. See it at dealers, or return coupon. 





ee 
Weston Electrical Instrument Corporation 

622 Frelinghuysen Ave., Newark, New Jersey 

Send me data on Exposure Meters 


Name 
Address 


City State 
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TAYLOR AIRCRAFT Cr oe ig 
67 C Street, Bradtord, Pa., A 


SOME UP-TO-DATE TESTS | 125 


FOR IGNITION TROUBLE 


(Continued from page 121) 
so you can cut the current 
flow down to the minimum needed for your 
usual kind of driving. Then, if you do want 
full-power ignition for a quick start in cold 
weather, or for a bit of speed, all you have to 
switch and you've got it with- 
out disturbing the rheostat setting 

“Incidentally,” Gus added, “having the 
rheostat in the circuit brings other advantages. 
For one thing, it is a fine indicator of the con- 
dition of the timer contact points. When they 
begin to get worn and pitted, you'll find that 
you can’t have nearly so much resistance and 
still get ignition. And if you hide the 
rheostat up under the dash where it doesn’t 
you can use it as a thief-stopper. Be- 
fore you leave the car, you can turn the rheo- 
stat too far to give a good spark, and even if 
a thief has a key that will unlock your igni- 
tion, he isn't likely to figure out in a hurry 
why the motor won’t start.” 


connected across it, 


do is flip the 


good 


show . 


‘OUNDS interesting. Where can I get the 


J right kind of a rheostat and switch?” 
Nolan asked 
‘The rheostat ought to have a total resist- 


ance of about two ohms and be able to carry 
about five amperes continuously,” Gus spec- 
“and any reliable toggle switch that will 


You 


ified, 
fit where you want it to go will do fine. 


can get them both from a radio-parts supply 
house—ordinarily, there's no call for rheostats 
like that in the automobile business.” 

“How do I connect them?” Nolan asked, 
pulling out his notebook and pencil 

“Connect the terminals of the rheostat into 
the ignition primary circuit anywhere that it 
is convenient, like this,” Gus directed, as he 
took the pencil and drew a diagram in the 
notebook Then you simply connect the 
terminals of the rheostat also to the terminals 
of the switch, so that when you throw the 


switch to the closed position, the rheostat will 
the 


be short-circuited and the circuit will be 
same as it was without the extra gadgets. Be 
careful, when you mount them, that neither 


itch nor the rheostat is grounded on the 
or you'll put the ignition out of 


the sw 


metal dash, 


commission entirely 
‘Thanks, Gus, I’m going to try that,’’ Nolan 
said, as he pocketed the notebook and pencil. 


“Here’s another worth-while tip on con- 
tact point Gus volunteered. “It isn’t a bad 
plan to inspect a new set of contacts after 
you've gone, say, a couple of hundred miles 
If you see a tiny point building up on one of 
them, stone it off, without touching the rest 
of the contact surface if you can help it. Lots 


of times that'll save them from wearing out 
too fast.” 

‘That's something else I'll keep my eve on,” 
Nolan decided 

And, speaking of dirty points,” Gus 

vrinned, “there's plenty of soot on the point 
of that long beak of vours, Tom!” 

“Gosh!” gasped Nolan, as he glanced in the 

irror over the washstand and immediately) 
reached f his handkerchiet So that’s where 
the carbon collects nowadavs! 

NEW LAMP SHADE HAS 

FOCUSING CONTROL 

Focusrep by turning a screw, a recently in- 
vented lamp shade is said to be capable ot con- 
trolling in a simple manner the intensity and 
spread of light from a lamp. The height to 
which a wall can be illuminated is also vari- 
able at will. Made from parchment, thin 
sheet metal, or plastic in the shape of a split 
ring, the shade is arranged so that one edge 


of the split portion can ride over the other, 


causing it to take on a conical shape of any 
desired focus. The adjustment is controlled 
by means of a thumb screw 


| 


seen 
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100 Mi.er Gallon 





30 Miles per Hour 
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hee 7 ese It’s easy to own the year’s greatest sen ti 

owe in low-cost transportation! Actually 110th the 

econ Se operatin ost of an auto—much easier to park 

ae Save money getting to and from office, factory 

re os ca chool. Wonderful for pleasure 

W 7s ; wv light deliveries, get Kari-Pa 

y ‘Ol no’ ade | with big rear parcel carrier 
"'E xtra rugged to wear for year 
Genuine Cushman 1 H.P. engine 

engine 7 





optional, 1's H. P. 
additional. 12’’ x 3'"" ba 
airtires. Powerfalstec! tr e 
Genuine drum brake. Ignitior 
lock, starter, special clutct 
starts like an aut 
Hand throttle sig 
comfortable cushior 
seat. Beautifully fir 
selection of 
color combinations 
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THE CUSHMAN MOTOR WORKS, Dept. 56, Lincoln, Nebr. 
AiR SCOUT JR. RADIO 
keen broadcast. re- $y 00 











ception. $1 gives you 

complete parts, includ- 

ing tube, Panel, dia- 

gram and very simple WITH 
instructions. This pow- TUBE 
erful radio uses inex- 

pensive dry batteries 








Send for your outfit to- 








EASY TO BUILD day +4 t miss thefun. 
Single earphone so'd only with kit. ............e.6 
AIR scour UR. “two TUBE $ oO 
N E W Radio code transmitter kit 1 * ith 
operates from light socket : | 


Tubes 
Allied Engineering Institute, Dept. PS-6, 98 Park Place, N. Y. 











: CAN YOU EARN 
; BIG MONEY IN RADIO ?? 
$ 


Test Yourself ! ! 


The Radio.dndustry offer 
Ar eu 
ing? See for yo 
receiver. 
With the world famou 
hot rent Radio Receiver. Short Wave and Long ave 
wal and Fore ign broadcast, commercia , Dol ice, et . 
Amazing & werful reception No batteries needed. Complete Cor 
truction Kit with drilled metal chass¢s and pane she headphone 
detailed ir i ayrams 3 > 
1. W *xpensive dry batterie 
$4.2 


rich possibilities for trained men! 
u Radio inclined? Do you show aptitude for radio train 
urself by actually constructing a simple radio 


~*~) 'm) =) om) 


Ace Con tructic »n Kit youcan build atwo tube 


ise cur receptic 


and clear 
Battery 





arm, camp, boat, e 7 0 
$ - This ‘*Learn-by-Doing’’ aptitude test used by thousands, 
Order tSday “4 cad give yourself the test that may decide the 
most important step in your life! 
$ START NOW! TIME IS MONEY! 
Send only $1, balance C.0.D. 


Postpaid if full remittance with order. 


$ ACE RADIO LABORATORIES 


227 Greenwich St. Dept. s- bl New York City. 
It Yourself 


y Fix 
Save yourself a lot of expense 


[ by doing your own odd repair 





eI  N 'SD 





jobs. Get this new edition of a 
famous book, showing with dia- 
grams and directions, how to 
fix and repair furniture, electric 
outlets, windows, doors, leaky 
pipes, floor boards, chimneys, boilers, weather 
proofing, painting and hundreds of other con- 


struction and repair jobs. Picture diagrams 
show how each job is done. Full cloth bound 
$1.00. 


Popular Science Monthly, Dept. 67 
353 Fourth Ave. _ NewYork, N. Y. 


SEND 5¢ ahr RACE :hese AC 
) ISpoRt B me 


Our Hobby Book 
illustrated showing Kits, Sail 
Boats, Speedboats, Miniature 
Marine Engines, Boilersand Fittings 


FRE Price list of Parts needed to 


build the model Malek Adhel’’ 


BOUCHER 126 Lafayette St. 
(Dept. P. S. 6) N.Y. 


ENLARG Oc MENTS 


Is Photograp ~ y 70 sur hobby 
a profitable e business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc each and |ess 


| ie: . Photo Enlarger is AUTOMAT. 
oO expe ce € « Also 
. COPIES wry picture. $5.94 C om- ANY 
PLETE. Interesting circular FREE 
IDEAL-X, 122 East 25th Street, NEW YORK SIZE 


Save Money. Spring catalog lists thousands 
\of items—Radio Sets, P.A. Tubes, Parts, 
Re" p onct\ Kits, etc., at lowest ““wholesale” prices. 


a ae a a ee a a 
Fa ] 


wemhiy RADIO SERVICE <0. Inc. 
109 Sixth Avenue, New York, N. 













SAIL BOATS 


T FROM AMERICAS MODEL SHIPYARD 
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Make Big Profits 


Filing Saws by Machine 


Start in Spare Time—Earn up to $2 or 
$3 an Hour—Ne Experience Needed 


**Am still operating my Foley 
Filer after 5 years. Business 
better than ever this year,”’ 
reports J. W. Veith, Pa. A 
FOLEY Automatic Saw Filer 
files hand, band and 
circular saws perfect- 
ly, quickly. No eye- 
strain. All cash busi- 
ness, no canvassing. Send 
postcard for FREE PLAN, 
no obligation. 


FOLEY MFG. CO. 
619-7 Foley Bidg., 
11 Main St. W. E., Minneapolis, Minn. 


Models I Have Built— 


\ Oordou Cra. 


\ A complete construction set to build this 
1%” seale model of the famous SCHOON 


















ER YACHT AMERICA. Winner of the 






Vv i n irst cup race. Set contains a FULLY 
i\\ CARVED, kiln dried whitewood hull, 

i \ all FINISHED blocks, belaying 
| pins, dead eyes, cleats, capstan, et« 

i) Full size detailed plans. Com 


plete set POST PAID $5.95. 
Fully illustrated catalogue of 


other models, plans and fit 
tings; 15c in coin or stamps 


THE MARINE MODEL COMPANY 
174 Worth Street Dept.P New York, N.Y. 








DRILLS, GRINDS, POLISHES, 
SHARPENS, SANDS, SAWS, 
CARVES — easily, quickly 


A whole shopful of tools 
in one. Most sensational 
value of 1937. Needed by 
Homecraftsmen, mechanics, carpenters. 
POWERFUL—SPEEDY—DEPENDABLE 
110 volt A.C.-D.C. Motor. Universal chuck, 
4%” capacity. Ball-bearing thrust Self-en 
closed fan. Highest quality workmanshipand 
materials. 10-DAY money-back-TRIAL. 
Accessory outfit, including set of 
FREE drills, mounted grinder, sanding 
discs, mandrel, mounted brush, ete., sent 
free with each WHIZ tool ordered now. 
Complete outfit for only $6.95 postpaic 


1. 
Paramount Prod. Co., Dept. 7C, 245 Broadway, New York 











Always mention PopULAR SCIENCE 
MOoNTHLY when answering adver- 
tisements in this magazine. 


Ahm IT YOU RSELF(4j0>°) 


Jim Dandy Cabin Cruiser 
The Trailer that has Everything 
Easy to build this beautiful 
trailer coach with my plans! 
Complete instructions forevery 
detail of body, chassis, top, 
beds, cabinets, refrigerator, 
electric light and watersystems 
and where to buy parts. Can 
be built in any size for 2 to 4 
people. Send $1.00 today! 
s on . 
Mail Dollar Biil to JIM DANDY, Box 125-B, Wausau, Wis. 




















Rush 25c today 
for this big 100 page 
full of valuable inforr 






svestions for trailer buyers, builder 
1s how to build Tops, Beds, Cabinets, , 


/® 


and users. Te! 
etc. Ail about Electric Light and Water System 
Floor Plans, etc. Catalog of parts and equipment 





« 
includes everything you want— Axles, itches 
Pumps, Stoves, Lights, Windows, Sinks, Toilets 
Mattresses—over 500 items exclusively for 
ing and equipping a trailer. Rush 25 

action positively guaranteed 


satist . 
TRAILER SUPPLY CO., Box 438-B, WAUSAU, WIS 


Thee HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
Many thrilling, practical, 











home. 
useful experiments and tests, entertaining, 
instructive, valuable, pointing the way to 


every 


discoveries. Many dia- 
Full cloth bound 


research and new 
grams and illustrations. 
$1.00. 

POPULAR SCIENCE MONTHLY 
353 Fourth Ave. New York, N. Y. 




















AMAZING FLIGHT BOW 


(Continued from page 80) 


limb. Round the belly, but keep the back 
perfectly flat. Sandpaper well. 

Barrel. Bore a 3-in. hole as in Fig. 1. 
Use a 30-in. length of 544-in. conduit pipe for 
barrel. Make bracket of 1/16-in. thick flat 
steel as in Fig. 4. Solder it to barrel 4 in. 
from one end. Make handle as in Fig. 5, slip 
the eye over short end of barrel, add the 
spring, and sold- 
er a washer (Fig. 
6)toendofbarrel 


Drill a series of 
Ig-in. holes 
through both 


sides of the pipe 
as indicated and 
cut a short slot 


aad 





thin- 
chisel ; 
then insert a 
hack saw blade 
and saw the en- 
XQ / tire slot as in 
The bow when * wf Fig. 6. Round 
fully drawn off sides of slot 
so string will not 
be cut. Slip pipe through hole in bow, glue 
pipe inside the hole, and fasten bracket. 

Springs. Make two clips from brass or 
heavy tin (Fig. 8) to fit limbs of bow about 
8 in. from tips as in Fig. 7. Put loop of boost- 
er wire through hole in clip and insert pin or 
nail. Be sure both clips are the same distance 
from ends of limbs. Fasten a 1-in. section 
of 34-in. diameter coil spring in each hole in 
washer. Run ends of booster wires through 
the hooks of springs. Pull wire taut and make 
fast so that when the bow is drawn, the 
springs will be stretched as in Fig. 9. 

The size of springs given are for a bow of 
from 30 to 40-lb. pull, but the springs should 
be selected to suit the pull. 

Strings. Form clips (Fig. 8) for bow tips 
from tin or brass, solder the joints, and place 
on bow so the overlapped portion is toward 
the back. Glue on. The wire loops may then 
be put on and the bow braced. (The bow 
may be given a coat of white shellac, rubbed 


with a 
bladed 





down with steel wool, and finished with spar 


varnish before’ the 














up to hole. Glue it in — 
aud slightly crimp the 
sides of the rib. Tap- 
er the shaft gradually 
to the end. 

Shooting. Drop ar- | \ | 


clips and booster wire 1s Fox cont SHARPEN 
are made fast.) The |S NAIL ANC 
size of the music wire | &/ ff; “| a8 SO 
to be used as a string ey tk | 
will vary according to .' a Ss (| | 
the pull. + SS HOLE | | 

Arrow. Take a 4- * 2 a} | FOR || 
in. piece of hollow | % {j™ - || 
umbrella rib and drill | & vie | 
a small hole in the < i TTT omer | 
closed side 34 in. from in || 
one end as in Fig. 10. {— 7 ! | 
Bend and sharpen an | |} UMBRELLA ] 
eightpenny _ finishing | | BIS 
nail, insert through 
hole, and solder. Make | | ; 
shaft of bamboo or = 
very tough wood and | | | 2 
insert in umbrella rib <4 | — 

| 





row through the pipe FINISHED | 

so that the nock or ARROW 

hook will straddle the 
: : f 

string. The nock Le © | ! 


should fit snugly on 
the string. 


The arrow and parts 
from which it is made 
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.- then Doc switched 
to the brand of 
grand aroma 


a 


\\ TE add our own “tut tut” to 
poor King Tut’s. Professor— 


bury that weedy briar and reform! 











Smoke when you please—but for 
your pipe’s sake—keep it clean. And 
for the sake of those around you, 
smoke a mild and fragrant brand of 
tobacco. Sir Walter Raleigh is mild 
because it’s blended from the mildest 
burley tobaccos that Kentucky grows. 
It burns slowly and evenly, won t 
nip your tongue, and wins fast friends 


with its superb aroma. Try a tin. 


SIR WALTER 






f 


D5 “sno 


WORTH IT/ 








FREE booklet tells how to make y i 
your old pipe taste better, sweeter; | OW 
how to break in a new pipe. Write TO | 


for copy today. Brown & William- TAKE CARE i] 
son Tobacco Corporation, Louis- of [| 
YOUR Pipe | 


ville, Kentucky, Dept. Y-76. 





TUNE IN JACK PEARL (BARON MUNCHAUSEN) 
NBC BLUE NETWORK, FRIDAYS 10 P. M., E. D. S. T. 

















0* A DAY 


Buys Sensational 


NEW 
CAMERA! 


movie camera value in 
the world—and yours 
for only 10c a day! 
The only one selling 
for less than $30... 
the only one using 
UniveX Cine Film 
costing only 60c a roll 
—that makes movies 
at less cost than snap- 
shots! Sturdily built 
for a lifetime of enjoyment. Beautifully de- 
signed, finely-balanced, so compact it can 
easily be held in one hand. No complicated 
gadgets. Easy to operate. Sharp, clear, 
theatre-quality movies that screen up to 
34”x 24”. All you do is press a button! 





WRITTEN GUARANTEE 


If Unive X does not 
live up to your highest 
expectations, you can 
return it and we will 
refund your money 
without question or 
argument. One-year 
written guarantee 
bond protects you! 











DON’T DELAY! PRICES GOING UP! 


Because of rapidly advancing costs, prices may go up 
any day! Start enjoying the thrills that come with own- 
ing a fine movie camera 
buy it for 


Doubly enjoyable when you 
3 the price of other § mm. cameras and on 
the “Modern” 1l0c-a-day plan. 
Mail coupon for free illustrated 
literature giving complete details. 





Only 8 mm. Projector for Less 
Than $26! Takes all 8 mm. film 
including professionally-made 
movies! 15 minutes continuous 
projection capacity; 15 other im- 
portant features. Backed by writ- 
ten guarantee. a 4.95 


l0c A DAY PLAN! 


NOT AN 
ORDER! 









MAIL TODAY 
FOR DETAILS 





Modern Camera Exchange, Inc 
1270 Sixth Avenue, (Radio City) 





' 
3 | 
Dept +, New York City ' 
i Send FREE literature describing UniveX movie i 
j cauipment and details of liberal l0c-a-day plan. 1 
' Name ' 
' iddress 
i City State Peedi 
Case qsasanas an eeanananananan al 











The most amazing 






Shining outfit in use 
Drawings appear below 


CELLAR STAIRS SUPPORT 
SHOE-SHINING OUTFIT 


ONVENIENTLY installed at the bottom 
of the cellar stairs in space usually wast- 
ed, this shoe-shining stand consists of a strong 
sliding foot rest and a box to hold polishes, 
brushes, and cloths. The box is mounted by 


means of a heavy strap hinge so that it can 
be swung under the stairs when not in use. 
The foot rest is pushed in.—L. 


N. OLSEN. 



















BONNEY 
TOOLS 

ave the finest 

money can buy 


No. 19 TUTYPE 
WRENCH SET 
Contains 4 Zenel 
Chrome-plated 
Pulype Wrenches 

combination 
open-end and box 
wrenches —with 
to » pen 





il for automo- 
general use 


Ask your Jobber, 
wst-card for Catalog “M.” 






Bonney Forge & Tool Works 
Allentown, Penna, 








BONNEY 
TOOLS 








cator 
with two rubber bands. Use 
mix equal parts of writing ink and glycerin 


front, 





RECORDING BAROMETER 


(Continued from page 75 





The barometer is adjusted to give a correct 


reading by turning a screw on the underside 


if sheets on a gelatin or other type ot dupli 

Wind chart around cylinder and hold 
register ink or 
Cover. Make of ™“%-in. wood with glass 
and hinge to baseboard 


Operation. Compare occasionally with a 


standard barometer and make corrections by 
means of the adjusting screw. 
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Do You Owna 


RAILROAD % 


Here at last is a brand new and complete 
handbook for the Model Railway enthusi- 
ast. You will be amazed at the abundance 
of valuable and workable ideas it gives 
you. You will find dozens of inexpensive 
additions and fascinating improvements. 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. The 
detailed instructions and diagrams in this 
great book make it easy. 





EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How t 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 


and wheels in your own shop. Complete, 
easy-to-follow instructions for building 


every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi- 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popu- 
lar Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for proper power supply— 
making an illuminated panel board and dis- 
patcher’s track diagram. How to build and in- 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in 
complete detail, with this guide book beside you 
This great new manual of simple instructions, 
prepared by the editors of Popular Science 
Monthly, is guaranteed to please or money back! 


BRAND NEW! 
Just Published! 
256 Pages 





FULLY 
ILLUSTRATED 
STURDY CLOTH 
BINDING 

















MAIL THIS COUPON TODAY 


POPULAR SCIENCE MONTHLY, Dept. 67 
353 Fourth Ave., New York, N. Y. 
‘““MODEL 


end me your new 256 page, cloth-bound, book 
AYS When the book is delivered I will pay the post 
man only $2.00 plus a few cents postage, in FULL PAYMENT 

My understanding is that after examination, I have the privilege 
f returning the book within 10 days and you will refund on 

If you prefer to pay now we pay postage 


Please s 
RAILW 
money in fu 
NAME 

ADDRESS 


CITY STATE 


Orders from outside of the U. S. must be accompanied by cash 
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GAS MOTORS 


Never in the history of gas 
engines was a motor ever 
offered at so low a price. 
All America has acclaimed 
this engineering triumph— 
accomplished by outstanding 
G.H.Q.designers and engineers 
after years of exhaustive, sci- 
* entific, aerodynamic research. 
Has broken_records for amazing 
performance. Flies model planesup to 
10 ft. Wings paone Also used for boats. 
And look at all these extra features! Baay 
starting—just a twist of the wrist. Ste 
running—runs 27 minutes on ounce of ong 
Precision, replaceable parts. Cylinder and Pis- 
ton Lapped. Longest crank shaft ever made on 
miniature motor. Chrome nickel steel shaft with 
14’’ bearing surface. Connecting rod of :e 8 ~~ 
bronze. 1/5 horse power at 3000 to 7000 R. 
famous motor complete, entirely assembled on a stand. 
Tested and run before shipment performance gu 
eed. No oil, gas or batteries included, Only $12.50.Or ane 
Be for illustrated Catalog. 


G.H.Q. MODEL AIRPLANE CO. 
854 East 149th St. Dept.S New York, N. Y. 
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7 Full size, heavy duty Aladdin Elec- 
tric ARC WEL DER — ~ 9 +1 with 
De Luxe Accessories 






ency of machines costing $145.00 ‘to $800. 00. 
Welds all weldable metals and alloy every- 
thing from heavy castings to light sheet 
metal. Also fine for soldering and braz 
ing. Fully guaranteed. Approved by 
Automotive — st * eeaeahanses, Easi- 
ly portable or bas ee 
WORKS Fi ROM | i0-V ‘SOCKET. Simply 
plug into 110 Votes or 220 Volt electric socket 
costs only a cow pe anise an hour to use. 
Anyone can use ull instructions in- 
cluded. AM AZING. DETAILS FR E! Write 
today for sens sational facts about Slain Arc 
Welder for $39.25 including De Luxe Acces 


sories! 
_pommenet as re MFG. CO 


4208 Davis Lane Ohio 
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CHEMICAL 


BIOLOGICALS — MICROSCOPES 
LABORATORY APPARATUS 
ble 1937 catalog—a 25c value. 


FREE Equip a complete home labo- 


ratory with chemicals, apparatus, instruments and 
books.—Thousands of bargains! Save real money. 
Send 10c (Rebatable) for postage and handling. 
KEMKIT SCIENTIFIC CORP. 
397-A Bridge St. Brooklyn, N. Y. C. 
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LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


New complete 32 page catalog |ists 
hundreds of items of interest to 
amateur and professional experi 
menters Save Money—Buy Di- 
rect. Send now! It’s FREE and crammed 
full of bargains and valuable information. 


J.H. WINN MFG. CO., Dept. 106, 124 W. 23 St., New York 
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CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 
BIOLOGICAL SUPPLY COMPANY 
_1176 Mt. Hope Ave. je. __ Rochester, N.Y. 


CUT ME OUT 





Cut me out, paste me on a pos steard and mail to Popular 
Science Monthly, Dept. 67, 353 Fourth Ave ew York, 
N. Y. I'll bring you complete supplies and instructions on how 


in your spare time. 


PRINTING 


offers BIG PROFITS 


Cards, Stationery, Circulars, etc. 
Easy rules. Sold direct from fac- 
tory only. Doesraised printing like 
engraving. Junior press, $5.90. 
Larger, $11; power, $147. Do Your 
Own Printing: : Save Money. Pays 
for itself in short time. Write for 
full details. THE KELSEY Com- 
pany; P-33, MERIDEN, CONN. 


to make easily several dollars a week 

























Build the 4-mast Barque, California 


detailed ates prints of this handsome, steel barque. 

Complete fittings and construction sets 
for steam trawler and other popular 
models including the *‘ Hartford’’. Send 
15e (coin) fornew illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits. 

A. J. FISHER 

1002-2 Etowah Ave. Royal Oak, Mich. 
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HOME EXPERIMENTS SHOW 
PROPERTIES OF OXYGEN 


(Continued from page 63) 
feet away. It suggests the scent of garlic, or of 
much-diluted chlorine gas. 

The electric discharge, in this case, rear- 
ranged molecules of the oxygen in the air to 
form ozone. The heat of a flame similarly 
produces traces of ozone. Ozone is formed 
around your Bunsen burner as you can prove 
by a simple chemical test. 


AKE a paste of ordinary cornstarch with 
a small amount of warm water, in 
which you have dissolved a crystal of potas- 
sium iodide. White paper dampened with this 
thin paste will turn blue or brownish-black 
when it comes in contact with ozone; the 
ozone decomposing the potassium iodide, to 
form iodine, which in turn reacts with the 
starch to produce the familiar telltale dis- 
coloration. 
Place a strip of paper moistened with the 
starch-iodide paste in an evaporating dish or 


beaker. Hold the dish near the blue flame of 
your Bunsen burner, and blow the flame re- 
peatedly toward the paper with a_ rubber 
bulb, stopping between each succession of 
puffs to let the dish cool. Soon the paper 
will become discolored, thus showing that 
the hot vapors directed against it contain 
ozone gas. 


For experiments with ozone, the best way 
to produce the gas is to pass a “silent dis- 
charge” of electricity through oxygen—or 
through the air, which contains about twenty 
percent of oxygen. A spark coil of the vi- 
brator type, now almost obsolete, but ob- 
tainable at low cost in a junk yard, will serve 
nicely as the source of high-tension electricity 
when it is connected to three series-connected 
dry cells or a storage battery. If you prefer, 
you may use a neon-sign transformer, which 
can be obtained from makers of these signs 
for about five dollars and can be connected 
to any household outlet supplying 110-volt 
alternating current. 

A simple set-up for making ozone consists 
of a glass tube, ten to twelve inches long and 
up to half an inch in diameter, sheathed inside 
and out with metal foil of the kind that comes 
on chocolate bars or camera films. The in- 
ner piece of foil does not have to line the 
tube snugly. Attach rubber tubing and a 
rubber bulb at one end of the tube, to force 
air through it. Connect one of the sections of 


metal foil to one of the two high-voltage 
terminals of the spark coil or transformer and 
the other to the second terminal and turn 


on the current. 


OW, when you blow air through the tube 

by pressing the rubber bulb, ozone 
sues from the other end. You will notice the 
peculiar odor within a few seconds after 
turning on the electricity. A piece of the 
starch-iodide test paper also will show the 
presence of the gas. 

Hold a test tube or a small flask contain- 
ing a clean drop of mercury near the end of 
your ozone generator, or “ozonizer,’ and 
swirl the mercury about while you blow ozone 
over it by squeezing the rubber bulb. Soon the 
drop becomes sluggish and leaves a trail of 
dross behind it. This is an oxide of mercury. Or- 


is- 


dinary oxygen does not attack mercury, but 
ozone readily oxidizes the liquid metal. 
Ozone also will tarnish silver, as you can 


demonstrate by directing the gas upon a bright 
silver coin. The experiment works best when 
the metal is warm, but not hot. Peroxide of 
silver is formed. 

Rubber tubing should not be used any- 
where on the delivery side of your ozone- 
producing apparatus, since rubber is attacked 
by ozone and the ozone itself is destroyed in 
the process. Other substances also will destroy 
ozone, turning it (Continued on page 126) 
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SKINNY? Thousands Gain 
Normal Attractive Flesh 
This Special Quick Way 


HY should thousands of people today remain skinny 

and friendless when this new discovery is giving other 
thousands solid, normally attractive flesh—gains of 10 to 
25 pounds—in just a few weeks! 

People who never could gain an ounce before have not 
only put on all the weight they wanted, but also report 
naturally clear skin and good-looking color, wonderful 
new pep and energy that bring loads of new friends, new 
popularity and good times, 


Why it builds so quick 


now know that thousands of people are thin 
rundown for the single reason that they do not get 
enough Vitamin B and iron in their daily food. Without 
these vital elements you may lack appetite and not get 
the most body-building good out of what you eat. 

Now one of the richest known sources of Vitamin B 
is cultured ale yeast. By a new process the finest im 
ported cultured ale yeast is now concentrated 7 times, 
making it 7 times more powerful. Then it is combined 
with 3 kinds of iron, pasteurized whole yeast and other 
valuable ingredients in pleasant little tablets known as 
Jronized Yeast tablets. 

If you, too, need these vital elements to aid in build- 
ing you up, get these new ‘7-power”’ Ironized Yeast 
tablets from your druggist today. Then, day after day 
as you take them, watch flat chest develop and skinny 
limbs round out to natural attractiveness. See better 

lor come, Soon you feel like an entirely different 
person, with new charm, 


Money-back guarantee 


Doctors 
and 


No matter how skinny and rundown you may be from 
lack of sufficient Vitamin B and iron, try these new 
lronized Yeast tablets just a short time. See if they 
jon’t aid in building you up in just a few weeks, as 
they have helped thousands of others. If you are not 
delighted with the benefits of the very first package, 


your money will be instantly refunded. 


Special FREE offer! 


To start thousands building up their health right away, 
we make this absolutely FREE offer. Purchase a package 
of Ironized Yeast tablets at once, cut out the seal on 
the box and mail it to us with a clipping of this para- 
graph. We will send you a fascinating new book on 
health, ‘‘New Facts Ahout Your Body.”’ Remember, re 
sults with the very first package—or money refunded. 
At all druggists. Ironized Yeast Co., Inc., Dept. 456, 
Atlanta, Ga. 
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From the letter of a working man 


his shaver, and wouldn’t sell it for 


Wealth cannot 
buy more shav- 
ing comfort, for 
the same 


Shave 
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way to shave that 1s fast changing 


the shaving habits of the world. 


This Amazing Truth 


We thought at first that only men 


with money would buy the Schick 
Shaver. To 


found that 


yuu astonishment we 


working men — truce k 


drivers, policemen, postinen, labor- 


SCHICK 


mans gadget” 


who paid half-a-week’s wage for 
$100 if he couldn’t buy another 


ers—insisted on giving up the old 
lather-and-blade method of shav- 
ing to use the Schick. 
How Much Longer 
Will You Wait? 

More than a million men are daily 
Schick users. Every day brings new 
users by the thousand. Doesn’t this 
convince you that it is only a ques- 
tion of time wlien all men will use 
a Schick Shaver? 

Why do you put off another day 
the JON of comfortable, painless 
shay Ing without lather and blades? 

There’s A Dealer Near You 
Any Schick dealer will demonstrate 
the shaver to you, explain the ad- 
vantages of electrical shaving, and 
tell you how you save enough on 


blades, soap, Creams, €tc., &O pay 


for the Schick over and over again. 
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HOME EXPERIMENTS SHOW 
PROPERTIES OF OXYGEN 


(Continued from page 125) 


back into ordinary oxygen gas. One of these 
is turpentine, as you can show. 

Connect your ozonizer with a side-neck 
test tube or a flask containing turpentine by 
means of a glass L tube and a pair of corks. 
The L tube should dip into the turpentine, 
so that ozone will bubble through the liquid. 
The side neck of the test tube (or a second L 
tube, if a flask is used) leads the escaping gas 
to a horizontal section of glass tubing con- 
taining a strip of starch-iodide paper and a 
bright globule of mercury. Making the mer- 
cury stay put is a problem that is easily 
solved by blowing a small bulb into the side 
of the glass tubing. To do this, simply hold 
the side of the tubing in a Bunsen flame until 
it is red-hot, and then blow into one end, the 
other end being corked temporarily. 


HEN this apparatus is set working, the 

ozone bubbles through the turpentine 
and is decomposed. The starch-iodide paper 
remains free from discoloration, and the mer- 
cury is unaffected, because it is oxygen and 
not ozone that reaches the exit tube. 

A slightly more elaborate apparatus for 
making ozone can be built around a glass 
condenser of the ordinary water-cooled type 
used in making laboratory distillations. Cork 
the exit end of the inner tube of the condenser 
and fill this tube with salt water or any other 
solution, such as copper sulphate, that con- 
ducts electricity. Connect a wire dipping into 
the liquid with one of the terminals of your 
spark coil or transformer, and the solution 
itself becomes one of the’ electrodes of your 
ozonizer. The remaining electrode consists of 
a strip of metal foil wrapped around the 
outer jacket of the condenser, and is connected 
to the other side of the high-voltage supply 

Pass dry air—or better, oxygen—through 
one of the side arms and into part of the 
condenser that ordinarily serves as a water 
jacket. When the current is turned on, ozone 
will issue from the other side arm. You can 
obtain a steady flow of air with a siphon 
pump improvised from two gallon jugs set at 
different levels. As water siphons from the 
upper jug to the lower one, the rising water 
level in the bottom jug ejects the air, which is 
led through rubber tubing to the condenser. 
\ pinch clamp in the siphon tube will en- 
you to regulate the stream of air to 
desired velocity. 
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FIND WEATHER RECORDER 
LOST SINCE 1913 


Carriep into the upper air twenty-four 
years ago, an automatic weather-recording 
instrument disappeared completely until re 
cently, when it was found, half buried in 
sand, in California. It was one of twenty- 
three meteorographs, attached to sounding 
balloons, which were sent up from the Pa- 
cific coast in 1913 by the U. S. Weather Bu- 
reau, to record conditions in the higher levels , 
of the atmosphere. Fifteen of them, drop- 
ping earth after the balloons had_ burst, 
were recovered, and the recent discovery 
makes the number sixteen. The other seven 
instruments have never been found. Except for 
a few dents, the all-metal instrument was still 
in good condition after a quarter of a century, 
and many of its recordings could still be de- 
ciphered. The temperature record shows that 
the balloon carried the weather instrument to 
a height of over thirteen miles, and that a 
temperature as low as seventy-one degrees 
below zero was encountered. Many recording 
instruments, in greatly improved form have 
been sent up since 1913, and have gathered 
data of great value in forecasting weather 
conditions 
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